Water Plant Optimization Study 



ST. THOMAS ELGIN AREA 

WATER TREATMENT 

PLANT 



TD 
227 

S37 
S37 

MOE 



■fl 



May 1991 




Environment 
Environnement 



Ontario 



Copyright Provisions and Restrictions on Copying: 

This Ontario Ministry of the Environment work is protected by Crown copyright 
(unless otherwise indicated), which is held by the Queen's Printer for Ontario. It 
may be reproduced for non-commercial purposes if credit is given and Crown 
copyright is acknowledged. 

It may not be reproduced, in all or in part, for any commercial purpose except 
under a licence from the Queen's Printer for Ontario. 

For information on reproducing Government of Ontario works, please contact 
ServiceOntario PubUcations at copvright(g).ontario.ca 



Water Plant Optimization Study 



ST. THOMAS ELGIN AREA 

WATER TREATMENT 

PLANT 



l\1ay 1991 



I 



ISBNO-7729-3282^ 



WATER PLANT OPTIMIZATION STUDY 



St. Thomas 
Elgin Area Water Supply System 

Project No. 7-2026 

May 1991 



o 

mmmiam 

OUPWEDRECYOl 

Cette publication technique 
n'est disponible qu'en anglais. 



Copyright: Queen's Printer for Ontario, 1991 

This publication may be reproduced for non-commercial purposes 

with appropriate attribution 



PmS 1556 
log 89-2302-123 



Study conducted by: 

R. Kargel 

of 

MacLaren Engineers Inc. 



Under the direction of the 
St. Thomas Project Committee: 



Ron Hunsinger 
Mike Auger 
Frank Bartlett 
John Apfelbeck 
Roger Power 
Bill Gregson 
Janusz Budziakowski 
Gerry Sigal 



MOE Water Resources Branch 

MOE Southwest Region (Management) 

MOE Elgin Area Water Supply System (Operations) 

MOE Elgin Area Water Supply System (Operations) 

MOE Elgin Area Water Supply System (Operations) 

MOE Project Engineering Branch 

MOE Environmental Approvals Branch 

R.V. 7\nderson Associates Limited 



Address all correspondence to: 

Ministry of the Environment 
Water Resources Branch 
1 St. Clair Ave. W., 4th Floor 
Toronto, Ontario 
M4V 1K6 



Please note that some of the recommendations contained in this report may have already been 
completed at time of publication. For more information, please contact the local municipality, 
or the Water Resources Branch of the Ministry of the Environment. 



I 
I 



-•Ji^'fta- y^- y^- -^.^f. 



S-1 



SUMMARY OF FINDINGS AND RECOMMENDATIONS 



l,« INTRODUCTION 

This report on the St. Thomas (Elgin Area) Water Treatment Plant 
Optimization Study was prepared by MacLaren Engineers Inc. on behalf of 
the Ontario Ministry of the Environment under Agreement dated December 
10, 1986. 

The project is a result of the Drinking Water Surveillance Program 
(DWSP) being carried out by the Ministry of the Environment on muni- 
cipal water supplies. Under this program, which began on April 1, 
1986, a continuously updated base of information is being established 
on Ontario water plants and water quality. The Water Plant Optimi- 
zation Study (WPOS) program was initiated for each water plant entering 
the program in order to complement the data generated from the Drinking 
Water Surveillance Program. 

Terms of Reference for the Water Plant Optimization Study were prepared 
by the Ministry of the Environment. The purpose of the study is to 
document and review present conditions and determine an optimum treat- 
ment strategy for contaminant removal at the plant, with emphasis on 
the removal of particulate materials and disinfection processes. To 
maintain a current database of information, it is envisaged that the 
WPOS report will be updated on an annual basis. 

As a supplement to the Water Plant Optimization Study for the St. 
Thomas (Elgin Area) Water Treatment Plant, a separate report was 
prepared on the existing waste management practices at the plant. The 
report provides an overview of the existing treatment facilities and 
includes sections on sources of wastes, waste characteristics, present 
disposal practice and estimates of capital and operating costs for the 
existing treatment works. The report was prepared by MacLaren 
Engineers Inc. for the Ministry of the Environment under the title: 
Wastewater Disposal Study, St. Thomas (Elgin Area) Water Supply System, 
August 1988. 
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2.0 „ HIGHLIGHTS OF STUDY 



2.1 Raw Water Quality 
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Raw water is drawn from Lake Erie through an octagonal -shaped crib and 

1527 mm diameter reinforced concrete pressure pipe. The crib is M 

located 1189 m off shore in 9.2 m of water at average lake level and 

has a depth of submergence of 6.7 m. 



The St. Thomas (Elgin Area) Water Treatment Plant is located on the 
shoreline of Lake Erie near Port Stanley. 
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Chemical water quality data evaluated showed that the raw water has the 

following characteristics: pH generally being above 8 units (range 7.7 ■ 

to 8.6); alkalinity ranging from 95 to 124 mg/L as CaCOj ; hardness 

varying from 120 to 139 mg/L as CaCOa ; total ammonia ranging from 0.009 

to 0.101 mg/L as N with an average for the study period of 0.032 mg/L 

as N. 



The lake water is generally of good quality with the exception of 
turbidity which varies widely from day to day. Monthly average turbi- 
dity varies form 60 FTU to 90 FTU. Greater fluctuations are experi- 
enced in daily values which vary from 2.7 FTU to 424 FTU. Higher 
turbidity values generally occur in the periods March through May and 
September through December. 



Bacteriological water quality of the raw water source is good in 
relation to existing standards. Data indicate that majority of tests 
have a total coliform count in the range to 100 per 100 mL and a 
fecal coliform count in the range of to 10 per mL. 

2.2 Flow Measurement Accuracy 



The majority of primary flow elements consist of magnetic flow meters 
(raw water, treated water west header, service water). Other elements 
comprise one ultrasonic flow meter (treated water east header) and 
various Venturi flow tube meters (filter effluent, filter-backwash 
water). I 
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The raw water magnetic flow meters have not been re-calibrated since 
they were installed in 1967-68. But review of the data has revealed no 
inconsistencies in the flows from month to month and year to year. The 
treated water flow meters have also not been re-calibrated since they 
were installed (1967-68 magnetic, 1986 ultrasonic); however, no 
inconsistency in the flow data record was evident. Service water is 
taken off the east and west discharge headers before the treated water 
flow meters and is metered by a Fisher & Porter 150 mm diameter 
magnetic flow meter. Filter backwash water is taken from the treated 
water pump well and is not included in the treated water flow pumped to 
the distribution system. Filter backwash water is metered by a 600 mm 
diameter Venturi tube differential pressure flow meter. 

2.3 Plant Capacity and Process Design 

The St. Thomas (Elgin Area) Water Treatment Plant was constructed from 
1966 to 1968 with an initial capacity of 45,460 m'/d and an ultimate 
capacity of 90,920 m'/d. Provisions were made for expansion to 181,840 
mVd- 

The plant design uses the conventional treatment process consisting of 
rapid mixing, two-stage f locculation, sedimentation and gravity, high 
rate, dual media filtration. Water is pumped from the Low Lift Pumping 
Station through a 900 mm diameter concrete pressure main to the plant 

1.4 km north. At the plant the flow is split into two 400 mm diameter 
supply pipes which feed two parallel pretreatment modules (rapid 
mixing, flocculation, and sedimentation tanks). Pretreatment modules 
are interconnected after rapid mixing as well as after sedimentation 
for flexibility in operations of the plant. 

i«# Process Automation 

The plant is equipped with instrumentation for automatic or manual 
operation of the plant and pumping equipment. Automatic control equip- 
ment consists of analogue instrumentation, which for the most part, is 
no longer used. As such, plant operations are essentially manual 
except for the filters, which are operated on a semi-automatic basis, 
and chemical feed systems, which include automatic proportional-to-flow 
controllers. 
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2.5 Plant Operations 

The plant is operated on the basis of remote manual and local manual 
control. An analogue supervisory control system allows the plant to be 
run automaticany except for the chemical feed systems which must be 
initiated manually. The backwash cycle is initiated by the operator. 
Once initiated filter backwashing is done automatically and is 
controlled by an analogue filter backwash controller. 

The plant operates on the basis of 2-12 hour shifts, 7 days per week. 
Two operators are on duty during the day shift and one operator mans 
the night shift. The day shift operators are supported by the 
Superintendent and Assistant Superintendent. On the day shift, one 
operator staffs the control room while the second operator monitors 
plant operations, carries out water quality tests, sets chemical feed 
rates, confirms the accuracy of on-line monitors, receives chemical 
deliveries, and backwashes filters. 

2.6 Process and Quality Control 

The plant operator is responsible for process and quality control, and 
maintains the daily log sheet. Chemical water quality testing is done 
by the operator in the plant laboratory, whereas water examination for 
bacteriological and biological parameters is done routinely at the 
MOE's laboratories. ' 



3.0 PLANT PERFORMANCE 

3.1 Particulate Removal 

Treated Water quality during the study period has consistently met the 
established Ontario Drinking Water Objective of 1.0 FTU for turbidity. 
Effluent turbidity varied from 0.11 to 0.17 FTU with an average of 
0.14 FTU. Based on the low effluent turbidity (high percentage 
removal), and the fact that no filter breakthrough occurred prior to 
reaching terminal headless, the alum dosages are suspected to be at or 
near optimum levels. 
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|..f Disinfection 

Prechlorination was practiced at an average dosage of between 1.3 mg/L 
to 1.5 mg/L for an average total chlorine residual of 0.76 tng/L after 
the filters. At the 1986 average day flow a total contact time of 5.0 
hours to 9.4 hours is available. This long contact time is beneficial 
to the disinfection process, however, it provides increased opportunity 
for the formation of tribal omethanes (THMs). The levels of THMs formed 
at the St. Thomas plant are relatively low in comparison with the 
current Ontario Drinking Water Objective of 350 ng/L and ranged from 22 
to 71 ng/L with an average of 45 pg/L over the 3 year period. 

Postchlorination is applied in the high lift pump suction conduit 
which, together with the pump wet wells, has a detention time of 50 
minutes at the design flow rate. Dosages range from 0.2 mg/L to 
0.7 mg/L. Variations are due to changes in the chlorine demand and the 
plants objective to maintain a total chlorine residual of 0.9 to 1.0 
mg/L in the treated water pumped to distribution. 

Based on the bacteriological test results for raw and treated water, it 
was concluded that the disinfection practice at the St. Thomas (Lake 
Erie) Water Treatment Plant was very efficient and that no immediate 
improvements need to be made to the process. A downward adjustment of 
the high raw water pH during the summer could be considered to improve 
the efficiency of disinfection, although any inefficiency that may 
exist at high pH appears to be compensated for by the long contact 
times available in pre- and postchlorination. 

3.3 Taste and Odour Control 

Treated water is informally examined by the operators for objectionable 
taste and odour by simply sniffing and tasting the water. Although no 
problems were reported for the study period, some taste and odour 
problems did occur in the past on a seasonal basis during periods when 
the raw water contained elevated levels of algae, primarily Diatoms and 
some Flagellates that predominate during the summer months. 
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Powdered activated carbon is used to control taste and odour. The 
carbon is dosed in the rapid mix as a slurry. No formal odour thres- 
hold number has been established and the operators have developed a 
basic dose guide chart based on qualitative tests and experience. 

3.4 Aluminum in Treated Water 

The average dissolved aluminum content in the treated water varied from 
0.008 to 0.04 mg/L over the three years. For the same period, the 
treated water pH ranged from 7.2 to 7.59 units. 

Comparison of these results to other treatment plant outputs reveals 
that dissolved aluminum residuals were very low, and are substantially 
less than the value of 0.27 mg/L theoretically attainable at equili- 
brium in a pure system at pH 7.7 (Amirtharajan and Mills, 1982 after 
Rubin and Kovac, 1974). 

In view of the low aluminum residual values 1n both the raw and treated 
waters obtained from the plant tests, it is suggested that the test 
procedure be reviewed and water samples submitted to an independent 
outside laboratory for confirmation of the in-house test results. 

3.5 Stability of Water 

On the basis of the Langelier Saturation Index it was determined that 
the water is slightly corrosive after treatment. 

4.0 RECOMMENDATIONS 

4.1 Physical Improvements 

Apart from one exception as noted below, no physical improvements need 
to be undertaken at the St. Thomas (Elgin Area) Water Treatment Plant 
with respect to particulate removal and disinfection. 

In order to facilitate monitoring of the post-chlorination dosage it is 
recommended that a separate weigh scale for postchlorination service be 
installed. 
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4.2 Studies 

a) Operations and Process Control 

1. Initiate a flow meter calibration programme to verify the accuracy 
of existing meters and, if necessary, to recalibrate flow meter 
instrumentation. 

2. Prepare and maintain an up-to-daite process piping flow diagram at 
the plant. 

3. Operate both pretreatment modules during peak summer demand 
periods. 

4. In the calculation of the applied alum dosage, a concentration 
factor of 649 kg/m^ for the alum solution is currently being used. 
For commercial strength alum solution (48.18% alum by weight, S.G. 
of 1.33) the correct factor is 640.8 kg/m^ . This value (640.8 kg 
alum per m^ of solution) should be adopted for future calculation 
of the applied alum dosage. 

5. Confirm the accuracy of the sodium sil icof luoride loss-of-weight 
recorder and verify analytical test results for fluoride obtained 
with the plant lab spectrophotometer. 

6. Results of dissolved aluminum in the raw and treated water are 
very low. The validity of the results should be confirmed by 
verification of test procedures and confirmation of results with 
an outside laboratory. 

7. Consideration should be given to reducing the aggressiveness of 
the treated water. 

8. The wash water consumption as a percentage of treated water flow 
is higher than normal and validity of the records and methods of 
reducing the amount of the backwash water used should be 
investigated. 
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S. The filter media should be inspected at regular intervals; perhaps 
as often as every six months. 

b) Particulate Removal 

Is Continuous Monitoring of Optimum Coagulant Dosage 

Investigate the benefits of using a Streaming Current Detector 
with strip chart recorder to monitor the optimum coagulant dosage 
as determined in the laboratory by jar tests and/or streaming 
current titrations, 

ifj*, Flocculant Aid 

Investigate the benefits of using a polyelectrolyte as a 
flocculant aid in the treatment process. 

Benefits to be derived from using a flocculant aid include: 

1) the need for a lower alum dosage hence the production of less 
alum sludge requiring treatment and disposal. 

2) production of a faster settling floe with better filtering 
characteristics, 

3. Filter Preconditioning 

Several studies have shown that filter preconditioning with a 
polymer or coagulant will result in lower levels of turbidity 
breakthrough and for a shorter duration, in a filter at start-up 
following a wash. This procedure, which can be achieved by adding 
a polymer to the rinse cycle of the filter backwash, should be 
investigated for possible implementation. 

4-. Filter Operation 

In order to reduce filter breakthrough after a wash, management 
should investigate letting a filter rest for about 15 minutes 
after a wash before returning the filter to service. 



I 
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An additional way of reducing filter breakthrough after start-up 
is to filter to drain. This procedure should be investigated, at 
reduced filter rates, using the manually controlled filter drain 
pipe. If the procedure proves to be successful, further studies 
will have to be carried out to determine requirements for the 
installation of filter to drain piping capable of handling the 
design flow rate of the filter. 

c) Disinfection 

1. Adjustment of Raw Water pH 

Improve the efficiency of disinfection by lowering the raw water 
pH to about 7.2 to 7,4. This may be achieved by using acidified 
alum as a coagulant. Treatment at a lower raw water pH would have 
additional benefits such as: 1) improvement in the efficiency of 
alum coagulation, and 2) reduction in the aluminum carry-over in 
the treated water. 

Sulphuric acid could be considered as an alternate chemical for pH 
reduction. 

4.3 Other Recommendations 

a) Particulate Removal 

Modify Rotodip alum feeders to provide for automatic dosage 
control relative to the Streaming Current Detector output signal. 

b) Disinfection 

At the present there are no problems with bacteria in the distri- 
bution system. Effective control is achieved by maintaining a 
high chlorine residual in the water leaving the plant and, in the 
case of the Port Burwell supply, by re-chlorinating the water at 
the elevated tank. An alternate method, practiced by large 
municipalities in Ontario to control microorganisms in the distri- 
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bution system, is to postamnioniate the treated water at the plant. 
This technique should be considered for application at the St. 
Thomas plant if problems with bacterial growth and the development 
of taste and odour should be experienced in the distribution 
system. 
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NH3 ammonia 

SO2 sulphur dioxide 

PACl polyaluminum chloride 

E.S. effective grain size 

U.C. uniformity coefficient 

L.I. Langelier Saturation Index 

MF membrane filter technique for enumerating bacteria in 

water 

fi^ expresses the intensity of the acid or alkaline 

condition of a solution 

p.f. power factor 

SWD side water depth 

THM Trihalomethane 

TTHM total trihalomethane 
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INTRODUCTION AND TERMS OF REFERENCE 

i* BACKGROUND 

The Ontario Ministry of the Environment has instituted a Drinking Water 
Surveillance Program. The Program began on April 1, 1986 and 
encompasses all municipal water supplies in Ontario. The primary 
objectives of the DWSP for Ontario are to establish a reliable database 
on water quality which will encompass a wide range of parameters, 
including pesticides and organic compounds, and to maintain information 
current by continuously updating the database. In connection with the 
DWSP, a plant investigation and process evaluation study is initiated 
for each plant entering the program. A major goal of the study is to 
document information on the plant's process design and operations, and 
to determine an optimum treatment strategy for contaminant removal at 
the plant. It is intended to update the study on an annual basis in 
order to maintain the database current. The information from these 
studies will allow valid water quality data to be collected. The 
results will further identify potential problem areas, serve as the 
basis for remedial action, and provide a frameworK for defining 
contaminant levels and trends. 

1, . TERMS OF REFERENCE 

A detailed Protocol for the Water Plant Optimization Study has been 
prepared by the Ministry for use by the consultants engaged for the 
Optimization Studies. This study of the St. Thomas (Elgin Area) Water 
Treatment Plant has been conducted in accordance with the Protocol. 
The main objective of the plant investigation and process evaluation 
study is: 

"To review the present conditions and determine an optinnm 
strategy for contaminant removal at the plant, with emphasis on 
particulate materials and disinfection Processes ." 

To meet this objective. Terms of Reference (see Appendix D) were 
prepared consisting of eight specific work tasks which require the 
consultant to examine, in detail, three years of daily and monthly 
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operating data, prepare a comprehensive assessment of plant operations 
and the level of performance achieved, and to provide recommendations 
for short and long-term modifications in order to obtain optimum 
disinfection and contaminant removal. 

As a supplement to the plant optimization study, the consultant was 
commissioned to prepare a separate report on the handling and disposal 
of wastewaters generated at the plant. 

3. ST. THOMAS ELGIN AREA WATER SUPPLY SYSTEM 

The St. Thomas (Elgin Area) Water Treatment Plant is operated on a 
continuous basis by the Ontario Ministry of the Environment to supply 
drinking water to the City of St. Thomas, the Ford of Canada Car 
Assembly Plant at Talbotville, the Villages of Port Burwell and Vienna 
and the Townships of Malahide, Yarmouth Southwold and Bayham. The 
total population of the service area is about 32,000. For a breakdown 
of the population by service area and a discussion on per capita water 
consumption reference is made to Section B.3. 

The treatment plant was designed and constructed on the basis of the 
conventional treatment process for particulate removal which comprises 
rapid mixing, f locculation, sedimentation and gravity filtration. 
Chemical treatment processes consist of coagulation, disinfection, 
control of taste and odour, and fluoridation. 

Pretreatment units (rapid mixing, flocculation, and sedimentation) are 
divided into two modules which can be operated individually or together 
using coagulated water after rapid mixing. To-date only one 
pretreatment module has been used at anyone time because water 
production requirements so far have been low. Tanks in service are 
alternated every three months corresponding to the schedule for manual 
clean-out of the sedimentation basins. A common settled water conduit 
at the end of the two sedimentation basins serves the four filters. At 
the mid-point in the conduit (between the two sedimentation tanks) a 
sluice gate exists whereby flow from sedimentation tanks 1 and 2 can be 
isolated to supply settled water to filters 1 and 2 and 3 and 4 
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respectively. Plant practice is to use a common settled water conduit 
to feed two, three or four filters simultaneously depending upon the 
level of plant flow. 



SECTION A 
RAW WATER SOURCE 
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SECTION A - RAW WATER SOURCE 

1.1 SOURCE 

The St. Thomas CEIgin Area) Water Treatment Plant is located on the 
shoreline of Lake Erie near Port Stanley. Water is drawn from the lake 
via a 1524 mm diameter reinforced concrete pressure pipe extending 1189 
m into the lake. The octagonal -shaped intake crib, constructed of 
fabricated steel, is located in 9.2 m of water at average lake level 
and has a depth of submergence of 6.7 m. 

i,J QUALITY 

Lake Erie water in the region of the plant intake generally is of good 
quality with the exception of raw water turbidity which varies widely 
from day to day. Extensive records are being kept by the plant. Those 
for the period 1984 to 1986 are presented in the protocol tables for 
the Optimization Study attached to the end of this report. A summary 
of the data for several parameters is presented in the following table 
to express general water quality conditions. A more detailed 
discussion of various water quality parameters follows. 

a) Physical Parameters 

Turbidity : The average monthly turbidity varies from a low of 6.0 FTU 
to a high of about 90 FTU. Greater fluctuations occur in daily values 
which vary from 2.7 FTU to 424 FTU. The overall average for the 
three-year record is 35 FTU. Higher turbidity values generally occur 
during the periods March through May and September through December. 

Colour : Colour is a measure of the clarity of the water. At the St. 
Thomas plant intake, lake water colour varies moderately. The data 
record indicates a monthly variation of 1 to 36,5 HzU with an average 
of 7.8 HzU. 

Temperature : Raw water temperature is measured once per day at the 
plant. Daily temperature extremes during the year range from 3°C to 
24°C. The yearly average temperature is in the order of 12''C. 
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Taste and Odour : Taste and odour tests are performed on raw water 
several times per day. Taste problems that occur relate to the 
presence of algae primarily Diatoms and some Flagellates that predomi- 
nate during the summer months. 

b) Chemical Parameters 

pH Value : The average monthly raw water pH generally is above 8.0 
units and ranges from 7.7 to 8.5 units. A maximum value of 8.3 has 
been recorded. The greatest fluctuations occur during the algae 
growing season from May to September. 

Alkalinity : Total alkalinity is relatively constant ranging from 95 to 
124 mg/L as CaCOj . The monthly average alkalinity value for the study 
period is 103 mg/L. 

Hardness : The raw water hardness has a monthly average of 128 mg/L as 
CaCOj. Little variation in this value has been observed, the range 
being from 120 to 139 mg/L. At this level of hardness the water may be 
classified as being moderately soft to hard. 

Total Ammonia : The range of total ammonia content in the raw water is 
from 0.009 to 0.101 mg/L as N and the average for the period of record 
is 0.032 mg/L as N. This level of ammonia is not high and falls within 
the range of concentrations normally found in natural surface waters. 

c) Microbiological Parameters 

(i) Bacteriological Water Quality 

Bacteriological water quality is good in relation to existing Stand- 
ards. Normally two samples of raw water per week are analyzed for 
total and fecal coliform organisms. Treated water is analyzed four 
times per week for the same organisms as well as for standard plate 
count. 
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TABLE A.l 



LAKE ERIE RAW WATER QUALITY CHARACTERISTICS 



AT THE ST. THOMAS WATER TREATMENT PLANT 



3-Year Summary. 1984 to 1986 



Turbidity, FTU 

Colour, HzU 

pH, Units 

Temperature, °C 

Alkalinity as CaCOj, mg/L 

Hardness as CaCOj , mg/L 

Total Ammonia as N, mg/L 

Total Coliform, (MPN) range per 100 mL 

Fecal Coliform, (MPN) range per 100 mL 

Algae, A.S.U. per mL 



Range 


Average 


2.7 - 424 


3S 


1.0 - 36.5 


7.8 


7.7 - 8.6 


8.0 


3-24 


12 


95 - 124 


103 


120 - 139 


128 


0.009 - 0.101 


0.032 


- 5,000 


0-100 


0-10 


0-10 


30 - 1,146 


300 
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Coil form Organisms : Data indicate that the majority of tests under- 
taken have a total coliform count in the range of - 100 per 100 mL 
and fecal coliform count in the range of - 10 per mL. 

t 1 i ) Nuisance Organisms (Algae) 

Algae analyses were carried out on two raw water samples per month 
during the period January to September 1984 at the MOE laboratory. 
Results indicate average algae counts of 73 to 711 A.S.U. per mL with 
higher values occurring during the summer months. The range in algae 
counts observed varies from 30 to 1146 A.S.U. per mL. Dominant algal 
species identified include Diatoms, Flagellates, and some Greens and 
Blue-Greens with Diatoms being most abundant. 



A. 3 SECURITY OF INTAKE 

Lake Erie at Port Stanley is a good raw water source and there are no 

plans for protection of the intake. There are no major outfalls from 

sewage treatment plants or industries upstream of the intake. The 

potential for contamination of the source water by a major spill also 

appears to be very low since commercial shipping lanes are far away 
from the intake. 
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FLOW MEASUREMENT 
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SECTION B - FLOW MEASUREMENT 

i.l METHOD OF MEASURING FLOWS 

Flows are measured for: 

raw water - the low lift pump discharge to each of two pretreat- 
ment modules 

filter effluent - each individual filter 
filter backwash water - backwash water pump discharge 
service water 

plant output - 1) high lift pump discharge in east and west 
discharge headers 
2) by revenue meters in distribution system. 



Primary flow elements consist of: 
magnetic flow meters: 



ultrasonic flow meter: 



Venturi flow tube: 



magnetic flow meters and 1 Call tube: 



• raw water 

• treated water, west 
header 

• service water 

• treated water, east 
header 

• filter effluent 

• filter backwash water 

• distribution systems 

• revenue meters. 



Table B.l lists information on existing flow meters and associated 
instrumentation. The sizes and capacities of the various flow meters 
are also given. 

All Venturi flow meters are fitted with differential pressure transmit- 
ters which supply the linear flow signal to locally and remotely mount- 
ed indicator-totalizers and recorders as listed in Table B.l. 



Raw water is supplied by a single 760 mm diameter pipe from the Low 
Lift Pumping Station. At the plant, flow is split in two with indivi- 
dual branch headers (400 mm dia.) supplying each half section of the 
pretreatment basins (rapid mix, f locculation, and sedimentation tanks). 
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Flow is metered in each branch header by a Fisher & Porter 350 mm dia. 
magnetic flow meter. Instrumentation includes individual locally 
mounted totalizers and percent flow read-out gauges. The main control 
panel includes individual indicators, a summator, combined flow 
totalizer and recorder. 

To-date only one-half of the plant has been used, alternately, at any 
one time due to low flows. Hence, only one or the other magnetic flow 
meter would be in use. Recording of flow is done daily by reading the 
main control panel totalizer each day at midnight. Entries are logged 
in cubic meters. 

Raw water represents the total daily flow taken into the plant, while 
treated water represents the total daily amount of water pumped into 
the distribution system. 

Individual filter effluent pipes are equipped with a flow meter and 
rate control valve. The flow signal is used for filter rate control, 
automatic pacing of the post chlorinator, and for monitoring total 
filtered water flow. A summator, totalizer and recorder are located on 
the main control panel. 

The total in-plant water usage is measured and recorded, but no 
specific flow meter is available for monitoring the water used by the 
filter surface wash agitators. 

The filter backwash water is measured by Venturi flow meter in the 
common discharge header from the backwash pumps. The flow signal is 
used for monitoring purposes and for automatic control of the backwash 
water flow rate. 

High lift pumps discharge treated water to the distribution system via 
two 600 mm diameter discharge headers, the east and west discharge 
headers, which combine into a 760 mm diameter pipeline in the yard to 
the north of the plant. Originally, 350 mm diameter Fisher & Porter 
magnetic flow meters were installed on each of the two discharge 
headers. Early in 1986 the magnetic flow meter in the west header was 
replaced with a 350 mm diameter ultrasonic flow meter supplied by I 
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TABLE B.I 



SERVICE 

1 . Raw Water 



2. Filter Effluent 



3. Treated Water 



NUMBER 

2 



FLOW METERING EQUIPMENT 
TYPE a CAPACITV RAWGE LOCATIOM 



4, Service Water 



Filter Washwater 



6. Distribution System: 

A, Port Burwell 1 



B, Booster Pumping 
Station (at 
Centennial 
Ave. Reservoir) 

C. St. Thomas 



D. Ford Motor 
Conipany 



350 dia. F ft P 
mag. ineter. Model 
10D1420A (units MIGD) 
4,550 to 15,500 irVd 



too dIa. 
Venturl, F » P, 
to 31.000 m'/d 



1-350 dia. F « P 
mag. meter 

1-350 dia. Ultrasonic 
flow meter. Mode) A500 
by Bestobell sparling 
1,550 to 15,550 mVd 



150 dfa. F ft P 

mag. nwter 

160 to 16,000 m'/d 



600 dIa. 
Venturl, F ft P, 
0-9.0 X 10* mVd 
12,500 to 125,000 Bi'/d 



150 dia. F a P 

mag. meter 

110 to 1,600 m'/i 

760 dia. Dal) Tube 



F » P mag. meter 
F S P mag, meter 



raw water ^ipe gallery 
1 meter on each raw 
water header feeding each 
half of plant 



filter pipe gallery 



High I ift pumps - 
East discharge header 
West discharge header 
(installed Spring 1986} 



IHSTRUMENTATION 

local: - F » P totalizer, n^ x 5 

- % flow readout, 0-100% 
remote ( ): 

- individual indicators, suramator, 
totalizer, recorder 



local; indication 
remote: 

- surmator, totalizer, recorder 

local: - F & P totalizer, m' x 5 

- % Flow indication, 0-100% 
remote: 

- suimiator, totalizer, recorder 



» High lift pumping station ■ local; - F & P totalizer, in* x 5 

on service water header - % Flow readout, 0-100% 

off E ft W plant discharge • remote: 

pipes (before flow meters) - recorder, totalizer 



filter pipe gal lery 



in meter chamber on Port 
Burwell pipeline-East of 
W.T.P. 

on 760 dia. discharge 
from pumping station 



flow meter chambers on 
E. a W. supply pipelines 



local: indication, m'/d 
remote: 

- totalizer, recorder 

- filter control console 



remote 

- totalizer, recorder 



local : 

remote: 

- totalizer, recorder 



• local: 

■ remote: totalizer, recorder (each meter) 



* flow meter chamber on ■ local: 
600 dia. supply header ■ remote: totalizer, recorder 
(downstream of elev. tank) 



' On Main Control Panel at W.T.P. 

Note: Billings to municipalities are based on water meter readings of distribution system flow meters. 
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"Bestobell Sparling". Instrumentation on both meters include local 
totalizer and percent flow indication with summator, totalizer and 
recorder on the main control panel. 

B.2 ACCURACY OF FLOW MEASUREMENTS 

Flow meter accuracy has been assured by the use of Venturi tube primary 
flow elements for filter effluent flow and magnetic flow meters on raw 
and treated water. The Venturi flow tube typically has a specified 
accuracy of one-half of one percent at mid-range of actual flow and one 
percent at the extremeties of the flow range. Similar accuracies are 
obtained with magnetic flow meters. Ultrasonic flow meters are less 
accurate and have a specified flow accuracy of 1 to 5 percent. 

Transmitting instruments and totalizers are generally subject to 
additional errors. Transmitters at the plant have a specified accuracy 
of one-half of one percent of actual differential pressure. The 
specified accuracy for totalizers is one percent. 

Using the above specifications, the maximum flow meter error of Venturi 
tube and magnetic flow meters should not exceed two and one-half 
percent of actual flow. This error may increase by one-half of one 
percentage point for multiple meters with summated flow signals. The 
range in meter error for the ultrasonic flow meter could be two and 
one-half to six and one-half percent. 

a) Raw water 

The raw water meters have not been re-calibrated since they were 
installed in 1967-68; hence their present accuracy is unknown. In 
reviewing the data of Table 1.1 however, no inconsistency in daily 
flows can be identified. Monthly daily average, minimum and maximum 
values also appear consistent from month-to-month and year-to-year. 

The consistency in raw water pumpage rates is further demonstrated by 
the yearly summary, given below, for maximum, minimum, and average 
flows (derived from monthly average flows). 
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Yearly Sumiriary of Raw Water Flows, ML/d 

1 986 1985 1984 

Average Day 24.88 24.74 23.16 

Maximum Day 38.09 (June) 35.22 (Aug.) 32.08(Sept.) 

Minimum Day 13.63 (Dec.) 14.27 (Jan.) 12.04(Dec.) - 

In reviewing minimum flows, it is noted that very low flows are recor- 
ded for January and December. Such low flows generally occurred on a 
Sunday or Statutory Holiday which seems to explain why they differ 
significantly from flows occurring on days that bracket the low flow 
event. 

b) Treated Water 

As for the raw water meters, treated water flow meters have not been 
re-calibrated since they were installed (1967-68 magnetic meter, 1986 
ultrasonic meter) . 

Plant service water, which is metered separately by a Fisher & Porter 
150 mm dia. magnetic flow meter installed in a 200 mm dia. pipe, is 
taken off the east and west treated water discharge headers before the 
treated water flow meters. In addition, filter backwash water, which 
is taken directly from the treated water pump well, is not included in 
the treated water flow pumped to the distribution system. Filter 
backwash water is metered separately by a 600 mm dia. Venturi tube 
differential pressure flow meter. 

A record of the total water produced is available from flow measure- 
ments of the filter effluent. Each of the four filter discharge pipes 
is equipped with a 400 mm dia. Venturi tube differential pressure flow 
meter. 

Daily treated water flows pumped to the distribution system are tabu- 
lated in Table 1.1 for 1984 to 1986. These flows appear consistent for 
the entire record and no significant anomalies could be identified. 
Again, minimum daily flows generally occurred on Sundays and/or on a 
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Statutory Holiday. There are several occasions when the minimum daily 
flow occurred on Saturday. 

A monthly summary of daily average, minimum and maximum flows is given 
for each year at the end of Table 1.1. This summary is of interest as 
it shows a higher average day water demand existed in 1984 than in 1985 
or even 1986. Further, the maximum yearly average day in 1984 occurred 
in April and followed high average day flows for January, February and 
March as well. Pumpage during May, June and July was lower but 
comparable to values for the same months in 1985 and 1986. August and 
September flows in 1984 however, returned to the higher values that are 
typical of the summer season. Unfortunately, the validity of the flow 
data cannot be established solely on the basis of the available 
record. 

The apparent declining water consumption will be evident from the 
yearly flow summary given below: 

Yearly Summary of Treated Water Flows, ML/d 

1 986 1985 1984 

Average Day 19.94 19.98 23.54 

Maximum Day 30.74 (Jun.) 32.15 (Jan.) 35.64 (Aug.) 

Minimum Day 10.80 (Feb.) 10.71 (Nov.) 8.80 (July) 

c) Monthly Summary of Raw and Treated Water Flows 

A monthly summary of raw and treated water flows for the last three 
consecutive years is presented in Table 1.0. This table tabulates 
monthly daily averages, as well as daily maximum and minimum flows 
in ML/d. 

In assessing the validity of these flow records, we have compared raw 
water flows with treated water flows adjusted by 2 percent to account 
for service water and filter backwash water consumption. On this 
basis, Table B.2 following, was prepared to show the imbalance in 
pumping rates for monthly average day flow records. 
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It is noted that the plant reservoir has a variable storage capacity of 
some 4100 ML. Since raw water pumps are selected manually based on 
settled water conduit level and treated water pumps are selected manu- 
ally based on level in the Centennial Avenue Reservoir, it is possible 
for pumping rates (raw and treated water) to be somewhat out of phase - 
the imbalance being levelled out by the capacity of the treated water 
reservoir. However, the imbalance cannot exceed the capacity of the 
reservoir; hence in analyzing the data in Table B.2 reservoir storage 
capacity is insignificant and has been neglected. 

With reference to Table B.2, it is evident that raw water flow meters 
during 1986 read higher than treated water flow meters on the average 
by 19.6%. During the first two months of 1985 treated water flow 
meters recorded higher readings but thereafter, for the remainder of 
the year, raw water meters read higher. Over the entire year of 1985, 
the average imbalance in metered flow rates was 17.6 percent in favour 
of the raw water meters. Data for 1984 are less consistent. During 
the first four months of the year treated water meter readings were 
higher; for the next four months, raw water meter readings were 
higher. For each period, the imbalance was large enough to exceed 
available reservoir storage capacity. The imbalance for the last four 
months of 1984 was small enough to be absorbed by reservoir storage 
capacity. 

The analysis above shows that: 

T) raw water, treated water or both raw and treated water flow meters 

are inaccurate, or 
^% a problem exists in totalizer conversion from Imperial units to 

metric units, or 
3) the imbalance in raw and treated water pumping rates is due to a 

combination of items 1) and 2) above. 



I 



TABLE B.2 



IMBALANCE IN PUMPING RATES 



RAW WATER VERSUS TREATED WATER. ML/d 



1986 



1985 



1984 



January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 



+6.014 


-0.814 


-3.656 


+5.675 


-0.169 


-3.483 


+5.286 


+4.331 


-3.626 


+4.740 


+5.244 


-5.765 


+5.019 


+4.522 


+1.183 


+5.295 


+4.622 


+2.984 


+4.367 


+4.690 


+2.328 


+2.513 


+5.210 


+0.431 


+3.172 


+5.149 


-0.026 


+4.991 


+5.994 


+0.138 


+5.52 


+6.944 


-0.531 


+5.22 


+6.501 


-0.207 



Monthly Average 



+4.813 



+4.352 



-0.853 



Total Imbalance 
for Year, ML 



+1758 



+1588 



-311 



Recorded Yearly 
Production, ML 



8952.5 



9030.1 



8453.4 



Percent Imbalance 
Compared to Raw Water 
Pumped, % 



+19.6 



+17.6 



-3.7 



NOTES: + raw water exceeds treated water flow 

- raw water flow is less than treated water flow 
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B.3 PER CAPITA WATER CONSUMPTION 

Insufficient population data are available in order to establish month- 
ly per capita flows for the three years under examination. Only one 
population figure for each service area was available from the plant 
which relates to August 3, 1983. In addition, flows for individual 
service areas, although available, have not been tabulated since they 
are not needed for the purpose of the optimization study. 

A gross per capita consumption value could be calculated based on 
treated water pumped to the distribution system. Such a value, how- 
ever, would not be very meaningful since it does not accurately reflect 
actual consumption because of: 

1) imbalance resulting from distribution system storage 

2) large industrial, single user demand of the Ford Motor Company 
and 

3) the wide variation in residential consumption between St. Thomas 
and the rural-type villages. 

The per capita flows determined in Table B.3 following will serve to 
illustrate the above argument. For instance, the per capita flow for 
January 1984 based on total pumpage to St. Thomas, was 848 Lpcd. This 
compares with a net figure for St. Thomas, based on billed water consum- 
ption (Table B.3, Item 7) of 470 Lpcd. Gross per capita water demands 
which include the industrial consumption by the Ford Motor Company are 
less meaningful and not suitable for evaluation. 

The net per capita flows for St. Thomas, Port Burwell and Vienna (Table 
B.3, Item 7) compare favourably with recommended design values of 270 
to 450 Lpcd. Values appear consistent with records for other similar 
service areas; although, those for Port Burwell and Vienna, two small 
rural-type communities, are somewhat low due to possible inaccuracies 
in population figures. Albeit, data shown are for January when consum- 
ption typically is low. 

Representative per capita water consumption records (1981 data) for 
several communities in Ontario are as follows: 



Per Capita Consumption 
Communty Population Served (Lpcd) 

Ajax 23 281 *» 

Alvinston 420 liS 

Ancaster 11 000 I® 

Barrie 34 000 1*1 

Blenheim Twp. 3 999 IW' 

Bradford 4 170 III 

Bolton 6 600 iM 

Caledon East 1 200 'lit 

Cambridge 70 000 ilS 

Chatham 39 494 #1 

Woodstock 26 020 Wi 

Newmarket 21 000 IP 



gf yw" 
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TABLE B.3 



ST. THOMAS - ELGIN AREA 



PER CAPITA WATER CONSUMPTION 



Service Area 

1) St. Thomas 

2) Ford Motor Company 

3) Port Burwell (total) 

4) St. Thomas Pipeline (1) 

5) Total Plant Discharge (2) 

6) Total Plant Discharge 
Less Supply to Ford M.C. 

7) Consumption as Billed: 
. St. Thomas 

. Port Burwell 
. Vienna 



Population Avg.Day Flow,m^/d Per Capita 
(Aug. 1983) (Jan. 1984) Flow (Lpcd) 



28 734 
486 

1 707 

29 322 

30 927 

30 927 



16 228 

6 678 

410 

24 876 

25 286 

18 608 



565 
13 741 
240 
848 
818 

602 



28 734 


13 515 


470 


1 005 


186.9 


186 


390 


59.8 


153 



NOTES: (1) incl. St. Thomas, Yarmouth Twp., Ford M.C. and Talbotville 
(2) incl. all flows pumped to St. Thomas and Port Burwell 



SECTION C 
PROCESS COMPONENTS 
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SECTION C - PROCESS COMPONENTS 

C.l GENERAL 

The St, Thomas (Elgin Area) Water Treatment Plant, constructed from 
1966 to 1968, was designed for an initial capacity of 45,460 m'/d with 
an ultimate capacity of 90,920 m^/d. Provisions were made for future 
expansion of the plant up to 181,840 m^/d maximum hydraulic flow. 

The Block Flow Diagram in Figure C.l illustrates the treatment facili- 
ties that are provided. ' 

The plant design uses the conventional treatment process consisting of 
rapid mixing, two-stage f locculation, sedimentation and gravity, high 
rate, dual-media filtration. Raw water is drawn through a 1524 mm dia. 
intake to a low lift pumping station located on the shore of Lake Erie. 
The station has a unique circular design and includes travelling raw 
water screens, vertical turbine pumps, and a drain well for receiving 
and conveying treatment plant wastes back to the lake. 

Water is pumped from the low lift pumping station through a 900 mm dia. 
concrete pressure main to the treatment plant which is located some 
1.4 km to the north on Elgin County Road No. 24. At the plant (in 
Chemical Building) flow splits into two 400 mm dia. supply pipes feed- 
ing each of the two pretreatment modules (rapid mix, flocculation and 
sedimentation tanks). 

Following pretreatment, the water is filtered in four dual-media, 
gravity filters. These are rectangular in design and include a wash 
water gullet along the longitudinal side of the filter. Filters are 
enclosed by the Filter Building which contains the filter operating 
gallery and pipe gallery below, at the head of the filters. The 
filtered water conduit and partially the clear well are located below 
the filters. Treated water overflows the clear well to the reservoir 
from where it flows via the high lift suction conduit to the high lift 
pump wells. 
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chemical treatment is provided in the form of: 

- pre-chl or i nation of the raw water 

- alum coagulation to aid clarification and filtration 

- powdered activated carbon treatment for the control of taste and 
odour 

- chlorination of the settled water 

- post-chlorination for disinfection and protection of the water 
against possible re-contamination by bacteria in the distri- 
bution system 

- fluoridation for the control of dental caries. 

The high lift pumping station, combined with the Administration 
Building, includes four treated water pumps and two filter backwash 
water pumps, all of the vertical turbine, centrifugal pump design. 
Treated water is pumped to distribution via the east and west pipe 
headers which serve Elgin Area townships and villages, the City of 
St. Thomas, and the Ford Motor Company at Talbotville. 

C.2 DESIGN DATA 



A summary of the design data and relevant plant information is presen- 
ted in Table C.l. The Process Design Schematic in Figure C.2 illus- 
trates the relationship of process components and provides a convenient 
overview of the sizing and capacities of these components. 

a) Capacity 

The plant was designed for an initial capacity of 45,460 m'/d. 
The ultimate design capacity is 90,920 m^/d which can be achieved 
by upgrading pumping equipment and the installation of a second 
rapid mixer in each of the two tanks. Provisions have been made 
for future expansions of the plant to an ultimate maximum flow of 
181,840 m3/d. 

The maximum average day raw water flow treated at the plant to the 
end of 1986 was 38,090 m^/d. 
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Figure C.1 
ST. THOMAS WATER TREATMENT PLANT 

Block Flow Diagram 
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TABLE C.l 

ST. THOMAS (ELGIN AREA) WATER TREATMENT PLANT 

DESIGN DATA AND PLANT INFORMATION 



PLANT ADDRESS 

Municipality 

Plant Name 
Plant Address 

Phone Number 



Elgin Area Water System owned and operated by the Ontario 

Ministry of the Environment 

St. Thomas (Elgin Area) Water Treatment Plant 

P.O. Box 514 

St. Thomas, Ontario N5P 3V6 

(519) 782-3101 



YEAR PLANT OPENED 



1968 (built in 1966 to 1968) 



WATER SOURCE 



Lake Erie 



PLANT CAPACITY 

Design Capacity 
Ultimate Capacity 
Ultimate Max. Flow 



45,460 mVd 

90,920 mVd 

181,840 mVd 



INTAKE 



Crib 



Intake Pipe 



- fabricated steel, octagnonal -shaped intake crib, 

- 9.2 m water depth based on average lake level of 174 m 

- crib submergence at avr. lake level is about 6.7 m 

- 1524 mm dia. by 1189 m offshore, reinforced concrete 
pressure pipe, laid in trench on lake bottom 
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TABLE C.l - DESIGN DATA AND INFORMATION (cont'd) 
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INTAKE (cont'd) 

• Capacity 

• Surge Well 



2.105 m^/s @ 1.07 m max. drawdown 

volume of intake is about 2,170 m^ 

9.60 m W X 3.66 m L x 10.1 m D, volume 350 m^ 



LOW LIFT PUMPING STATION 

Travelling Screens 
Pumps 

• Type 

• Capacity 

• Discharge Pipe 



-2-1.5mWxl0mH installed, 1 future 

- 4 installed 

- vertical turbine driven by electric induction motors 

- 3 @ 210.5 L/s @ 82.3 m TH; motor - 186.5 kW 

- 1 @ 105.2 L/s @ 82.3 m TH; motor - 111.9 KW 

- 3 @ 300 mm dia. increasing to 500 mm dia. 

- 1 @ 200 mm dia. increasing to 500 mm dia. 

- 1 - 900 mm dia. common discharge pipe to treatment plant 



RAPID MIXING 

No. of Units 
Dimensions per Cell 
Volume 

Detention Time 
Vertical Turbine Mixer 

• Number 

• Motor Rating 

• G Value 

• Gt Value 



2 tanks, 1 per pretreatment module, 2 cells per tank 
2.44 m W X 2.44 m L X 3.66 m D; 3.14 m SWD @ design flow 
18.7 m' per cell; 42 ra^ per tank 
1.2 min. @ design flow 

1 per tank installed, 1 per tank future 
3.73 kW 
350 S-' 
25,200 design 



FLOCCULATION 
No. of Units 
Dimensions per Cell 



- 2 tanks, 4 cells per tank - 2 primary and 2 secondary 
cells 

- 7.85 m W X 6.10 m L x 4.57 m D, 3.33 m SWD, each cell 
@ design flow 



TABLE C.l - DESIGN DATA AMD INFORMATION (cont'd) 
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FLOCCULATION (cont'd) 

Volume 

Detention Time 
Floccuiators 

• Primary Cells 

■ Motor Rating 

• G Value 

• Gt Value 

• Secondary Cells 

■ Motor Rating 

■ G Value 

• Gt Value 



- 159. S m^ per cell, 638.0 m' per tank 

- 40.4 min- design 

- Vertical turbine floccuiators, 1 per cell 

- 2.24 kW each 

- 80 s"^ 

- 48,500 

- vertical turbine floccuiators, 1 per cell 

- 1.12 kW each 

- 40 S-' 

- 24,250 



SEDIMENTATION 

• No. of Tanks 

• Dimensions per Tank 

• Volume 

• Detention Time 

• Surface Overflow Rate 

• Outlet 

• Settled Water Conduit 



- 2 tanks, equipped with 3 sets of bottom rails for future 
chain and flight sludge collectors 

-16.0mWx60.3mLx4.lmD, 3. 2m SWD @ design flow 

- 3090 m^ per tank 

- 3.3 h design 

- 0.98 m/h design 

- 5 - ports 0.457 m W x 0.457 m H, A = 0.209 m* per port or 
1.045 m* total 

- 1.12 mWx 1.73 mD, 0.84 m SWD @ design flow 



FILTRATION 

Number of Filters 
Type 

Size 

Surface Area 
Filter Rate 
Detention Time 



- 4, rectangular bays with side wash water gullet 

- dual media (anthracite and sand), high rate, gravity 
fitters 

- 6.10 mWx 15.88 mL x 4.27 mD trough elevated 2 . 74 m 
above floor, 3.05 m SWD @ design flow 

- 97 m^ per filter, 388 m^ total 

- 4.89 m/h design 

- 27 min. design 



TABLE C.l - DESIGN DATA AM> INFORMATION (cont'd) 
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FILTRATION (cont'd) 

Media 

• Anthracite 

• Sand 

• Gravel 
Underdrains 
Surface Wash 
Wash Water Rate 



CLEAR WELL 

Size-Filtered Water Conduit 

- -Clear Well 
Volume 
Detention Time 

RESERVOIR 

Size-Reservior 

-Suction Conduit 

Volume 

Detention Time 
HIGH LIFT PUMPING STATION 

High Lift Pumps 

• Type 

• Number of Pumps 

• Capacity 

• Wet Well 



457 mm, E.S. = 0.84 to 1.00 mm, U.C. < 1.72 

305 mm, E.S. = 0.52 to 0.S8 mm, U.C. = 1.54 to 1.73 

330 mm graded, 50 mm to 1.2 mm, 5 layers 

Miller Block, 250 mm deep 

Rotary, straight arm, 3 per filter, 5.03 m dia. each 

450 mm rise per minute low, 900 mm rise per minute high 

(54 m/h) 



3.66 m W X 49.5 m L x 3.96 m D, 3.45 m SWD @ design flow 
29.0 m W X 26.7 m L x 3.96 m D, 3.45 m SWD @ design flow 
3,300 m', fixed storage 
104 min. design 



33.2 m W x 36.7 m L 
3.66 m W X 10.2 m L 
8.08 m W X 15.5 m L 
3.66 mWx 16.3 mL 
4,200 m' Reservoir, 
total, variable storage 
167 min. design max. 



X 3.96 m D, 3.45 m max. SWD (variable) 

X 5.26 mD, 4.9 m max. SWD 

X 5.49 m D, 4.98 m max SWD 

X 5.49 m D, 4.98 m max. SWD 

1,100 m^ Suction Conduits, 5,300 m^ 



vertical turbine, centrifugal pumps, driven by electric 

induction motors 

4 total, future - change pumps 

3 @ 210.5 L/s @ 65.5 m TH, motor rating = 186.5 kW 

1 @ 105.2 L/s = 65.5 m TH, motor rating = 93.3 kW 
45,400 m^/d firm capacity 

2 wells, 7.3 m W X 10.5 m L x 5.2 m SWD (max.), 398.6 m^ 
8.1 mW X 10.5 m L x 5.2 m SWD (max.), 442.3 m^ 
total 



840.9 



m- 



TABLE C.l - DESIGN DATA AND INFORMATION {cont'd} 
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HIGH LIFT PUMPING STATION (cont'd) 



Filter Backwash Pumps 

• Type 

• Number 

• Capacity 



- vertical turbine, centrifugal pumps, driven by induction 
motors 

- 2 total 

- 2 @ 736.6 L/s @ 15.2 m TH, motor rating = 149.2 kW - 



CHEMICAL PROCESSES 

Chlorination 

• Prechlorination 



• Postchlorination 

• Storage 

• Chlorine Feeders 
• Capacity 

Fluoridation 

• Chemical Applied 

• Storage 

• Feeder 



2 application points: 1) in 760 mm dia. Raw water intake 
via pipe diffuser located in Valve Chamber No. 4 outside 
chemical building; 2) open channel diff users (5 per 
settling tank) in settled water conduit (primary 
application points) 

2 application points: 1) open channel diffuser in filtered 
water conduit; 2) open channel diffuser in high lift 
suction conduit after reservoir (primary application 
point) 

18-ton chlorine containers, 15 in inventory, 3 on scale 
1-3 ton container scale, dial cabinet with circular dial, 
recorder and low weight alarm signal transmitter 

3 chlorinators, W&T A-711, 1 - prechlorination, 

1 - postchlorination, 1 - mechanical standby, 1 future 
908 kg/d capability, 68 kg/d rotameter capacity 



sodium silicofluoride (NagSiFt) in high lift suction 

conduit {after reservoir) 

45 kg bags, one bulk storage tank and one mobile dispensing 

cart 

Omega oscillating hopper-type, dry gravimetric feeder with 

solution tank, and proportional-to-flow controls 



TABLE C.l - DESIGN DATA AND INFORMATION (cont'd) 
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CHEMICAL PROCESSES (cont'd) 

Coagulation 

• Chemical Applied 

• Storage 

• Solution Pumps 

• Metering 



liquid alum (Alj (80^)3 
mixers 



14 H2O) is applied at the rapid 



2 - 18.9 m^ bulk FRP storage tanks, 3 . 05 m dia. x 2.74 m H 
2 - 1.89 L/s transfer pumps, 9.1m TH, 1.12 kW motor 

1 - 1,200 L solution FRP day tank, 1.22 m dia. x 1.07 m H 

2 - Rotodip, dipper wheel-type feeders, 114 L/min. 
capability, 1.5 L/min. max. rate, service water added via 
rotameter in dilution tank downstream of feeder 



Taste and Odour Control 

• Chemical Applied 

• Storage 



• Solution Pumps 

• Metering 



- powdered activated carbon in slurry form at the rapid 
mixers 

- 2 - 27.3 m^ bulk (concrete) storage tanks, 6.10 m W x 
6.10 m L X 4.78 m D, 4.57 m SWD 

- 2 - 1.89 L/s transfer pumps, 7.62 m TH, 1.12 kW motor 

« 1 >^ 2,000 L slurry FRP day tank, 1.37 m dia. x 1.37 m H, 
day tank equipped with Lightnin NDLG-33 mixer, 0.25 kW 
motor 

- 2 - Rotodip, dipper wheel-type feeders, 114 L/min. 
capability, 4.17 L/min. max. rate, flow rate monitored via 
indirect reading rotameters on feed lines ahead of rapid 
mixers 



On-Line Monitors 
• Turbidity 



• Chlorine Residual 



2 on-line turbidity meters, Hach Surface Scatter 
Turbidimeters, monitor raw and filtered water, local 
indication and signal transmission to recorder on main 
control panel 

1 - automatic chlorine residual analyzer measuring total 
chlorine residual in treated water, local indication and 
circular chart recorder with signal transmisison to main 
control panel 
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b) Capacity Limitations 

The present design capacity of 45,460 m^/d is not limited by 
equipment or process components. Neither has there been any 
impact on capacity of the plant due to seasonal high raw water 
turbidities nor the presence of algae during the summer months. 

g.i PROCESS COMPONENT INVENTORY 

a) Intake 

The intake consists of a 1524 mm dia. reinforced concrete pressure 
pipe constructed in a trench below the lake bed. 

The crib is octagonal in shape, is fabricated of steel, and is 
enclosed by a wooden screen with 75 mm wide openings. It is 
located 1189 m off-shore in 9.2 m of water. At average lake water 
level of 174 m, the crib is submerged by about 6.7 m. 

The intake has a capacity of 2.105 m'/s (181,900 mVd) at a 
maximum drawdown of about 1.07 m. The volume of the intake is 
about 2,170 m^ . 

A surge well on the intake, located inside the Low Lift Pumping 
Station, has a volume of about 350 m^. 

No problems have been experienced with the operation of the 
intake. It can be back flushed, if necessary, by a 300 mm dia. 
branch header from the pump discharge. 

b) Raw Water Screens 

Two travelling raw water screens are installed each measuring 
1.5 m wide by 10 m high. Space is available for the installation 
of one future screen. Screens are of the continuous belt, flow- 
through type and have a type 304 stainless steel wire mesh (2.7 mm 
dia.) with 9.5 mm clear openings. Other parts of the screen are 
made of rigid steel . 
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Screen operation is manual by push-button controls. Automatic 
controls are available which function to start operation based on 
differential head in the screen channel and sustain operation 
until shut-down by a pre-set timer. An alarm will sound at 50 and 
100 mm water column differential. 

Screens are only operated for 10 to 15 minutes per week. Cleaning 
is automatic during the operation of the screen by a spray water 
system. Wastes are discharged to the drain. 

c) Low Lift Pumping 

The Low Lift Pumping Station is designed for vertical turbine, 
centrifugal pumps. Two pump wells are available with two pump 
bays in each, which are currently occupied with pumping units as 
described in Table C.2. Larger capacity pumps will need to be 
installed to increase station capacity in the future. Individual 
pump discharge headers connect to a Y-shaped manifold and pipeline 
(760 mm dia.) to the treatment plant. At the plant the supply 
header splits into 2-400 mm dia. branch headers which connect to 
the rapid mix tank at each pretreatment module. Flow control to 
each module is remote manual by opening or closing respective 
inlet valves. 

Raw water pumps are operated manually from the plant main control 
panel, but instrumentation exists for automatic control. In the 
manual mode raw water pumps are selected based on level in the 
settled water conduit - obtained from the level indicator. 
Shut-down is manual following a high level alarm. If there is no 
operator response, pumps will shut-down automatically. 

Local controls are available on the main low lift pump control 
panel and at individual pump start/stop pushbutton stations. 

The installed low lift station capacity is 63,650 m^/d. With the 
largest pump out-of-service, the firm pumping capacity is 
45,460 m^/d. In case of power failure all pumps shut down. 



TABLE C.2 
RAW WATER PUMPS 



Pump No. 



1, 2 & 3 



Rated Capacity 
Flow Head 
L/s m 



Type 



Motor 

Rating Manufacturer 
kW Pump/Motor 



210.5 



105.2 



82.3 



82.3 



vertical , 
centrifugal 



vertical , 
centrifugal 



186.5 Johnston Pump 

Canadian General 
Electric 

111.9 Johnston Pump 

Canadian General 
Electric 



Notes : 

Installed Capacity: 

Firm Capacity: 



53,650 mVd 
45,460 mVd 



,rv 



C-5 



Standby power generation capacity is available at the plant for 
maintaining instrumentation and control equipment and for emer- 
gency lighting. 

d) Rapid Mixing 

Pretreatment units are arranged in two parallel modules (tanks), 
each including rapid mixing, flocculation and sedimentation 
basins. The flow range for each module is: 

minimum: 2,300 m'/d 

average: 22,730 m^/d (present capacity) 

maximum: 45,460 m^/d (design capacity). 

The rapid mix tank is divided into two chambers for series flow. 
Each chamber measures 2,44 m by 2.44 m by 3.66 m high. For a side 
water depth (SWD) of 3.14 m at design flow, the resulting volume 
per chamber is 18.7 m^ or 42 m^ per tank (incl. space between 
cells) and the detention time is 1.2 minutes (for the actively 
mixed cell with a volume of 18.7 m^). 

A vertical, flat-blade, turbine mixer is installed in cell 1. 
Space has been provided for the future installation of a second 
unit in cell 2. The motor has a rated capacity of 3.73 kW and 
operates at 1750 rpm. The mixer shaft speed is 68 rpm. 

Process design parameters vary with plant flow as is illustrated 
in Table C.3 following. The minimum flow shown represents the 
average minimum flow rate for December of 1986. Average and 
maximum yearly flow rates are represented by the present and plant 
design capacity flow rates. 

Coagulated water discharges from cell 2 through a 1.98 m wide full 
height opening into the distribution conduit which conveys water 
to cells 1 and 2 of the flocculation tanks. The water is intro- 
duced at mid-depth through six inlet ports, three per cell. The 
conduit measures 1.22 m wide by 1.83 m high and each port is 
0.38 m wide by 0.38 m high. 
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e) Flocculation 

Each of the two flocculation tanks is divided into two primary 
cells and two secondary cells for two stage tapered mechanical 
flocculation. 

All cells are equal in size and measure 7.85 m W x 6.10 mix 
4.57 m D. The side water depth at the design flow rate is 3.33 m 
and the resulting volume per cell is 159.5 m^ or 638.0 m^ per 
tank. 

Each cell is equipped with a vertical turbine, axial-flow mixer. 
Those in primary cells are of high rate capacity and those in 
secondary cells have moderate mixing capacity. Motor ratings and 
process design parameters are presented in Table C.4. Mixers 
achieve velocity gradients of 80 s"' in primary cells and 40 s"' 
in secondary cells. The detention time is variable and ranges 
from 67.4 minutes to 23.8 minutes for minimum and maximum 
(ultimate) flows. At the design flow rate the detention time is 
40.4 minutes and the Gt product is 145,500. 

The flocculation tank inlet port velocities are: 

Plant Flow, m^/d Inlet Velocity, m/s 

45,460 - design 0.30 (2 tanks in service) 

90,920 - ultimate 0.60 (2 tanks in service) 

Flocculation tank outlet is at high level and consists of a broad- 
crested overflow weir extending across the entire length of each 
cell. 

f ) Sedimentation 

Sedimentation tanks, one for each of the two pretreatment modules, 

each measure 16.0 m wide by 60.3 m long by 4.1 m deep and have an 

operating side water depth of 3.2 m at the design flow rate. The 

tank volume is 3,090 m^' and the resultant detention times and M 

overflow rates for the various plant flows are as follows: 



I 



TABLE C.3 
RAPID MIXING PROCESS DESIGN 



Plant Flow, rn^/d 



Detention 








Time, min. 


G Val 


ue, s'^ 


Gt Product 


2.0 


350 




42,000 


1.2 


350 




25,200 


1.2 


350 




25,200 



13,630 - minimum (^) 
45,460 - design {^) 
90,920 - ultimate (3) 



(^) 1 tank,, 1 cell in service 
(2) 2 tanks, 1 cell in service 
P) 2 tanks, 2 cells in service 
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TABLE C.4 
FLOCCULATION PROCESS DESIGN 



A. FLOCCULATOR SPECIFICATION 



Floe Basin 



Motor 



Mixer 



Mixer G Value 



Rating.kW Speed, rpm s" 



I 
I 



Tank 1 & 2 

• Primary Cells 4-vertical turbine, 2.24 50 
1 & 2 -1.27 m impeller dia. 

• Secondary Cells 4-vertical turbine, 1.12 63 
3 & 4 -0.914 m impeller dia. 



B. PROCESS DESIGN 





Detention 


Time, min. 


Gt Product 




Primary Cell 


Primary Cell 


Plant Flow 


Secondary 


Cell 


Secondary Gel 1 


mVd 


Total 




Total 


13,630 - minimum (*) 


33.7 




162.000 




33.7 




81,000 




67.4 




243,000 


45,460 - design (2) 


20.2 




97,000 




20.2 




48,500 




40.4 




145,500 


90,920 - ultimate (2) 


11.9 




57,100 




11.9 




28,600 




23.8 




85,700 



(*) 1 tank in service 
(^) 2 tanks in service 
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Surface Overflow 
Plant Flow, m^/d Detention Time, h Rate, m/h 

13,630 - mfnimum (1) 5.44 0.59 

45,460 - design (2) 3.26 0.98 

90,920 - ultimate (2) 1.91 1.96 

(1) 1 tank in service 

(2) 2 tanks in service 

Sedimentation tank inlet weir velocities are 0.055 ra/s.m and 0.037 
m/s.m for the design and ultimate flow rates. 

The sedimentation tank outlet consists of five ports, each 
measuring 0.457 m wide by 0.457 m high, The port invert elevation 
is about 0.46 m below the top water level at the design flow rate. 
The effluent discharges into the settled water conduit which 
transfers water to the filters. The dimensions of the conduit are 
1.118 IT! wide by 1.727 m high. At the design flow rate the 
operating water level in the conduit is about 0.76 m. 

Sedimentation tanks are manually cleaned. Bottom rails have been 
provided for the future installation of flight and chain-type 
sludge collecting mechanisms. 



g) Filters 



The plant has four dual-media, gravity filters located in the 
Filter Building. They are rectangular in shape and include one 
wash water gullet along one longitudinal side of each filter. 
Spacious pipe and filter operating galleries extend across the 
front of the filters. Filters operate on the principle of 
constant rate filtration; 

Filter bays measure 7.62 m wide by 15.88 m long by 4.27 m deep. 
The wash water gullet is 1.22 m wide and the filter is 6.10 m 
wide. The wash water trough weir elevation is 2.74 m above the 
floor of the box. 
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The operating water depth at the design flow is 3.05 m above the 
floor and the detention time (based on a media porosity factor of 
0.45) is 27 minutes. 

Each filter has a surface area of 97 m^ and the total area for 
four filters is 388 m^. 

The 250 mm deep Miller Block underdrains are covered with five 
layers of graded gravel ranging in size from 50 mm to 1.2 mm with 
a total depth of 330 mm. The filter media consists of a layer of 
sand and anthracite with the following characteristics: 

Media Depth, mm E . S . , mm U.C. 

anthracite 460 0.84 to 1.00 <1.72 

sand 300 0.52 to 0.58 1.54 to 1.73 

Filter valves and piping include: 

600 mm dia. motorized butterfly inlet valve 

900 mm dia. motorized butterfly main drain valve 

600 mm dia. wash water pipe with motorized butterfly valve 

400 mm dia. filter effluent with motorized butterfly rate 

control valve 

150 to 200 mm dia. filter drain with manually operated gate 

valve. 

Each filter effluent pipe includes a 400 mm dia. Venturi tube flow 
meter and flow transmitter. 

Filters are equipped with three 5.03 m diameter rotary, straight 
arm, Palmer sweep surface agitators. Two backwash water pumps are 
available giving a maximum wash water rise rate of 900 mm per 
minute equivalent to 54 m/h. 
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Wash Water System 

The High Lift Pumping Station includes two vertical centrifugal 
pumps by Johnston Pump Company, driven by electric induction 
motors manufactured by Cdn. General Electric. Pumps have a 
capacity of 736.6 L/s at a total head of 15.2 m. The motor rating 
is 149.2 kW. 

Filter Instrumentation 



Filter instrumentation equipment includes the following: 

individual filter consoles 
individual filter rate setting controllers 
filter effluent flow measurement with transmitter to main 
control panel and filter rate controllers 

high lift suction conduit level measurement and trattsmissibn 
to filter consoles and main control panel 

filter head loss measurement with signal transmission to 
filter control console and main control panel 
turbidity measurement in filter effluent with signal trans- 
mission to main control panel 

program for automatic backwash ing of filters based on filter 
head loss 

controllers for all motorized valves and for starting and 
stopping the backwash pumps 

h) Clear Well 

Filtered water discharges to the filtered water conduit which 
measures 3.66 m wide by 49.5 m long by 3.96 m deep. The water 
then flows to the clear well which has dimensions of 29.0 m wide 
by 26.7 m long by 3.96 m deep. The side water depths in the con- 
duit and well are 3.45 m and the combined fixed, storage capacity 
is 3,300 m^. 

The detention time at the design flow rate is 1.74 h. 



-^rf;T— l-r^'**'!^' 



C-10 



i) Reservoir 

A treated water reservoir has been provided measuring 33.2 m wide 
by 36.7 fn long by 3.96 m deep. The water level is variable and 
depends upon rates of production and effluent pumping. The reser- 
voir supplies water via the high lift suction conduit to the 
treated water pump wells. The suction conduit width varies from 
3.66 m to 8.08 m and has a length of 42. m. At maximum level the 
side water depth is 3.45 m resulting in a combined total storage 
capacity of 5,300 m^ and maximum retention time of 2.78 h at 
design flow. 



j) High Lift Pumping 

The High Lift Pumping Station is designed for four pumps of the 
vertical, centrifugal type. Two pumps wells have been provided, 
each of which includes two treated water pumps and one backwash 
water pump. Pump capacities and motor ratings for treated water 
pumps are tabulated in Table C.5. 

The installed high lift station capacity is 63,650 m^/d at a total 
head of 65.5 m. With the largest pump out of the service, the 
firm station capacity is 45,460 m^/d. Future station capacity may 
be increased by changing pumps. 

No standby power is available to run treated water pumps during an 
emergency power outage. 

Two 600 mm diameter discharge headers, the east and west headers, 
convey treated water to Port Burwell and St. Thomas. Plant output 
is metered by a magnetic and ultrasonic flow meters. 

Control of treated water pumps and their respective discharge 
valves is remote manual from the main control panel. Pumps are 
selected on the basis of the water level in the. Centennial Avenue 
Reservoir. 



TABLE C.5 
TREATED WATER PUMPS 



Pump No. 



Rated Capacity 
Flow Head 
L/s m 



Type 



Motor Manufacturer 
Rating Pump 
kW Motor 



1, 2 & 3 



210.5 



65.5 



105.2 65.5 



vertical , 
centrifugal 

vertical , 
centrifugal 



186.5 Johnston Pump 
Tamper Motors 

93.3 Johnston Pump 
Tamper Motors 



Notes : 

Installed Capacity: 63,650 m^/d 

Firm Capacity: 45,460 m^/d 
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Information on water levels in the distribution system reservoir 
and elevated tank is recorded at the treatment plant main control 
panel via telemetering equipment using telephone lines. 

Surge relief for the common treated water discharge header is 
available in the form of two pressurized air tanks, 3.0 m diameter 
by 6.1 m long. 

k) Backwash Treatment and Sludge Disposal 

Filter backwash water is discharged directly to Lake Erie via a 
900 mm diameter plant drain that extends 122 m into the lake. 

Sedimentation tanks are desludged four times per year. The wash 
down is discharged to the plant drain. 

1) Standby Power 

Standby power is available from one diesel engine generator set 
rated 60 kW, 75 kVA, 0.8 p.f., 550 V, 3 phase. During a power 
outage, the generator will maintain instrumentation and emergency 
lighting facilities. Standby power for the operation of equipment 
and pumps is not required since sufficient storage is available in 
the distribution system and power failures are infrequent. 



C.4 CHEMICAL SYSTEMS 

C.4.1 LIQUID CHEMICAL FEED EQUIPMENT 

a) Liquid Alum 

The following equipmeht is available for storing and feeding 
liquid alum as a primary coagulent to the flash mixers: 

2 - 18.9 m' bulk FRP storage tanks, 3.05 m dia. by 2.74 m 
high 
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2 - 1.89 L/s transfer pumps, 9.1 m total head, 1.12 kW motor, 
1 for each tank 

1 - 120 L solution FRP day tank, 1.22 m dia. by 1.07 m high 

2 - Rotodip, dipper wheel-type feeders, 114 L/min. capability 
. with 12:1 electric and 10:1 feeder turn-down ratios, 

capacity set at 1.5 L/min. max. rate - service water added 
via rotamater in dilution tank downstream of feeder. 

Alum feeders are equipped with automatic proportional-to-flow 
controls; dosage adjustment is manual. The raw water flow signal 
from the respective plant module is used for pacing the alum 
dosage. i 

b) Powdered Activated Carbon 

The plant has facilities for feeding powdered activated carbon 
slurry for the control of taste and odour. 

The equipment available for storing and feeding powdered activated 
carbon is listed below: 

2 - 27.3 m^ bulk solution (concrete) storage tanks, 6.10 m W 

X 6.10 m L X 4.78 m H, 4.57 m SWD 

2 - 1.89 L/s transfer pumps, 7.6m total head, 1.12 kW motor 

1 - 2,000 L slurry FRP day tank, 1.37 m dia. x 1.37 m H, 
equipped with Lightnin NDLG - 33 mixer, 0.25 kW motor 

2 - Rotodip, dipper wheel-type feeders, 114 L/min. capability 
with 12:1 electric and 10:1 feeder turn-down ratios, 
capacity set at 4.7 L/min. max. feed rate. 

Carbon feeders are equipped with automatic proportional-to-flow 
controls and are paced relative to raw water flow. 

Carbon slurry is applied to the raw water at the flash mixers in 
the concentration of the bulk slurry. Indirect reading rotameters 
on the feed lines ahead of the flash mixers are used for monitor- 
ing flow rates. 
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c) Fluoride 

Fluoride in the form of dry sodium sil icof luoride is mixed in a 
dissolver tank after metering and added to the treated water via a 
diffuser located in the high lift pump suction conduit. 

Storage and feed equipment include: 

45 kg bags dumped into bulk storage tank 
1 - mobile dispensing cart 
^ 1 - Omega oscillating hopper-type, dry gravimetric feeder 
with solution tank and proportional-to-flow controls. 

The fluoride dosage is set by manually adjusting the loss of 
weight rate setter and paced automatically relative to summated 
treated water flow. 

C.4.2 GASEOUS CHEMICAL FEED EQUIPMENT 

Chlorine Gas 

Chlorine gas in solution form is applied for prechlorination and post- 
chlorination. Application points are: 

- prechlorination: 1) raw water intake via pipe diffuser 

located in Valve Chamber No. 4 outside 
Chemical Building 
2) settled water conduit (primary applica- 
tion point) 
** > postchTorination: 1) filtered water conduit 

2) high lift suction conduit (primary appli- 
cation point). 

Storage Equipment 

18 - ton chlorine containers, 15 in inventory, 3 on scale 

1 - three ton container weigh scale, dial cabinet with circuit)" 

■if 

dial and low weight alarm signal transmitter. 
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Storage Equipment 

» 18 - ton chlorine containers, 15 in inventory, 3 on scale 

— 1 - three ton container weigh scale, dial cabinet with circular 
dial and low weight alarm signal transmitter. 

Feeders 

" 3-907 kg/d, W & T A-711, chlorinators, feed capacity 68 kg/d, 
complete with proportional-to-flow controls - one each for pre- 
and postchlorination service and one for mechanical standby. 

Analyzer 

- 1 - automatic chlorine residual analyzer, W & T, for monitoring 
total chlorine residual in treated water. 

Chlorine analyzer instrumentation includes local indication and circu- 
lar chart recording as well as signal transmission to the main control 
panel . 

C.5 SAMPLING 

Sample pumps are of the single stage peripheral turbine type, Aurora 
Series E4, installed to deliver continuously flowing water samples to 
the sample sink in the Plant Laboratory. 

Four pumps are provided for sampling of raw water, flocculated water, 
settled water, and filtered or treated water. Pumps 1 and 2 are 
located in the Chemical Building, whereas pumps 3 and 4 are located in 
the filter pipe gallery. 

Sample pump specifications and information on sampling points, piping 
sizes, flow velocities and travel times to the point of discharge are 
presented in Table C.6. 

Pumps are constructed of cast iron casings and have cast bronze impel- 
lers. Sample pipes are made of Type K copper tubing and have soldered 
connections. 



TABLE C.6 
SAMPLE PUMPS 



Location 
Sarolfnq Servlijj 


m. 


Sampling 

Point 


l^ianp 
Capacity. L/s 


Total 
Head, tn 


Motor 
Rating. KW 


Suet. /Disci). 
Piping, m 


Pipe 
Lengti). m 


Travel n) 


Chemical Building 


















- Raw Water Inlet 


1f 


#1 


0,379 


30.5 


0.716 


25/19 


115 


2.03 


- rioc Tank Outlet 


1 


#2-Nortli 
#2-Soutli 


0.379 


30.5 


0.7U6 


25/19 
25/19 


106 
128 


1.11 
1.93 



Filter Building 

- Sett led Hater Conduit 

- Reservoir Inlet 

- Filtered water Conduit 

- High Lift Suction Conduit 

- Reservoir Inlet 

- Treated Water Disciiarge 

Header 



#3-South 

#1-Morth 

#6 

#5 

#7 

#6 



#8-East 
#8-West 



0.379 



0.379 



30.5 



30.5 



0.746 



0.716 



25/19 


52 


0.81 


25/19 


16 


0.6S 


25/19 


131 


2.63 


25/19 


62 


1.01 


25/19 


71 


1.30 




16 


2.63 


-/19 


10 


0.33 


-/1 9 


28 


0.23 



(1) Pipe flow velocities for alt sample pump lines are: 

- Suction: 0.75 m/s 

- Discharge: 1.31 m/s 

Pipe velocity for Sample Point jfS is about 2.0 m/s. 
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C.6 PROCESS AUTOMATION 

Instrumentation has been provided for automatic or manual operation of 
the water treatment plant and pumping equipment. Automatic control 
equipment consists of analogue instrumentation which, for the most 
part, is no longer used. Plant operations, therefore, are essentially 
manual . 

A listing of the instrumentation and control equipment available at the 
plant is as follows: 

Low Lift Pumping Station 

surge well level with high and low level alarms 
^ surge well water temperature measurement 

screen channel differential measurement 

pump well level indication and alarms 
- travelling water screen control panel 
•^ low lift pump local control panels 
» low lift pump control panel including telemetering equipment for 

data transmission to master control panel at the water treatment 

plant. 

Treatment Section 

raw water flow measurement 
raw water turbidity measurement « 

settled water conduit water level measurement and high/low level 
alarm 

settled water conduit level control function 
filter rate measurement 
filter rate control function 
individual filter consoles 

filter analogue controller, one for each filter 
** filter loss of head measurement 

filter effluent turbidity measurement 
automatic filter backwash program 



II 
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wash water flow measurement 

high lift suction conduit level measurement. 



II 
II 

Chemical Systems «. - || 

n 
II 
II 

H 

II 
II 

R 

II 



liquid chemical feeder control panels 
-^ proportional-to-flow controllers 
*^ chlorine gas instrument panel 

gas detector 

annunciator for low pressure, low weight, high/low chlorine 

residual, free chlorine gas in air 
s- residual chlorine analyzer. 

Treated Water Pumping Station 



"^ treater water discharge flow measurement 

- treated water pressure measurement 

- treater water pump control 

- wash water pump control 

treated water pump local control panels 

" wash water pump local control panels 

- plant main control panel. 

C.7 EMERGENCY STANDBY OPERATION 



In the event of a power failure all plant operations are shut down. II 

Instrumentation and emergency lighting is maintained by power from one 
electric diesel generator rated at 60 kW. 



C.8 DRAWINGS 
a) Plant Drawings 

Included in this report are two drawings: 

1) Dwg. No. Gl of 3, Project No. OWRC-WP-65-2 - General-Site and 
Location Plans 

2) Dwg. No. E14 of 21, Project No. OWRC-WP-65-2 - 
Electrical-Instrumentation Schematics. 
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A mechanical process and piping diagram is not available in the 
contract drawings and the instrumentation and control schematic 
has been included as an alternate. 

b) Process Design Schematic 

Figure C.2 presents a process design schematic of the St. Thomas 
(Elgin Area) Water Treatment Plant. 

c) Pictures 

A photographic record is included in this report following 
Figure C.2. The record is preceded by*a photograph index. 



'^ 
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St. Thomas W.T.P. - Photograph Index 

Photograph Subject 

t Water Treatment Plant - Front Elevation 

i Chlorination Building - Front Elevation 

i Low Lift Pumping Station 

4 Travelling Water Screens 

i Low Lift Pumps and Discharge Piping 

i Low Lift Pump 

I Chlorine Weigh scale 

i Chlorinators, Chlorine Analyzer, and Chlorine Control Panel 

1 Raw Water Pipe Gallery - Flow and Turbidity Metering 

Instrumentation 

H Alum Storage Tanks and Transfer Pumps 

IP Carbon Slurry Mixer 

Sf; Carbon Slurry Transfer Pumps 

H Carbon Slurry and Alum Day Tanks 

M Vertical Turbine Rapid Mixers 

if Rotodip Alum Feeders 

It Rotodip Carbon Slurry Feeders 

If Flocculation Tank 

li Vertical Turbine Flocculator 

M' Upper Filter Pipe Gallery - Filter Inlet 

and Washwater Drain Piping 

ii Lower Filter Pipe Gallery - Filter Effluent 

and Washwater Piping 

H Filter Control Gallery 

5 Filter Control Console 
^ Gravity Filters 

M High Lift Pumping Station - Two High Lift 
and One Filter Backwash Pump 
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Photograph Sub j ect 

M. Sodium Silicofluorlde Feeder 

^ Instrument Air Compressors 

W Boilers - Hot Water Heating System 

M Laboratory - Counter with Sample Sink 

M. Laboratory - Island Assembly Cabinets 

II Main Control Panel - Distribution System 

11 Main Control Panel 

High Lift Pumps, Filter Plant, Low Lift Pumps 

31 Main Control Panel - Booster Pumping Station 

M Main Control Panel - Terminal Reservoir, Port Burwell 

SI Main Control Panel - High Lift, Filter Plant 

ii Main Control Panel - Low Lift 




1. Water Treatment Plant - Front Elevation 




i* Chlori nation Building - Front Elevation 




3. Lovj Lift Pumping Station 




4. Travelling Water Screens 




5. Low Lift Pumps and Discharge Piping 







6. Lovj Lift Pump 




7, Chlorine Weigh Scale 




i, Chlorinators, Chlorine Analyzer, and Chlorine 
Control Panel 
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9. Raw Water Pipe Gallery - Flow and Turbidity 
Metering Instrumentation 




10. Alum Storage Tanks and Transfer Pumps 




11. Carbon Slurry Mixer 




12. Carbon Slurry 
Transfer Pumps 
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13. Carbon Slurry and Alum Day Tanks 




14. Vertical Turbine Rapid Mixers 




15. Rotodip Alum Feeders 




16. Rotodip Carbon Slurry Feeders 
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17. Flocculation Tank 




18. Vertical Turbine 
Flocculator 
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19. Upper Filter Pipe Gallery - Filter Inlet 
and Washwater Drain Piping 




20. Lower Filter Pipe Gallery - Filter Effluent 
and Washwater Piping 
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21. Filter Control Gallery 
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22. Filter Control Console 




23. Gravity Filters 




24. High Lift Pumping Station - Two High Lift 
and One Filter Backwash Pump 
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25. Sodium Silicofluorlde Feeder 




26. Instrument Air Compressors 




27. Boilers - Hot Water Heating System 




28. Laboratory - Counter with Sample Sink 
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29. Laboratory - Island Assembly Cabinets 




30. Main Control Panel - Distribution System 




31. Main Control Panel - High Lift Pumps 
Filter Plant, Lovi/ Lift Purnps 




32. Main Control Panel - Booster Pumping Station 







33. Main Control Panel - Terminal Reservoir 
Port Burwell 




i^^ 



34. Main Control Panel - High Lift, Filter Plant 




35. Main Control Panel - Lovj Lift 



SECTION D 
PLANT OPERATION 
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D. PLAM OPERATION 
D.l GENERAL DESCRIPTION 

a) General 

The St. Thomas (Elgin Area) Water Treatment Plant is operated on a 
continuous basis by the Ontario Ministry of the Environment to supply 
drinking water to the City of St. Thomas, the Ford of Canada Car 
Assembly Plant at Talbotville, the Villages of Port Burwell and Vienna 
and the Townships of Malahide, Yarmouth, Southwold and Bayham. The 
total population of the service area is about 32,000. 

The plant design is based on the conventional treatment process for 
particulate removal comprising flash mixing, flocculation, sedimen- 
tation and gravity filtration. Chemical treatment processes consist of 
coagulation, disinfection, control of taste and odour, and fluori- 
dation. 

b) Operation 

The plant is operated on the basis of remote manual and local manual 
control. An analogue supervisory control system is available whereby 
the plant can be operated automatically with the exception of chemical 
feed systems which must be initiated on a manual basis, v 

Operating staff consists of the following: 

- Plant Superintendent 

- 1 Assistant Superintendent 

- Senior Operator 

- 4 Operators 

- 3 Mechanical Maintenance Technicians 

- Electrician 

- Instrument Technician 

- Janitor 
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Water quality control analyses, described later in Section D.6, and jar 
tests are performed by the operators in the Plant Laboratory. 

The plant operates on the basis of 2-12 hour shifts per day, 7 days per 
week. Two operators are on duty during the day shift and one operator 
mans the night shift. During the day shift the team is supported by 
the Superintendent and Assistant Superintendent. 

One operator staffs the control room while the second operator on the 
day shift monitors plant operations, carries out water quality tests, 
sets chemical feed rates, confirms the accuracy of on-line monitors, is 
in charge of receiving chemical deliveries, and backwashes filters. 

Record keeping consists of maintaining the Daily Log Sheet and the 
Daily Lab Report. These two reports are combined monthly into the 
Operating Report. In addition, plant staff prepare an additional 
monthly Utility Monitoring System Report and a yearly Plant Operation 
Summary. 

D.2 FLOW CONTROL 

a) Low Lift Pumps 

Control of the low lift pumps is remote manual from the main control 
panel based on level in the settled water conduit - obtained from the 
level indicator. Shut-down is also manual following a high level 
alarm; but pumps will shut-off automatically if there is no operator 
response. 

The control of the motorized pump discharge valve is interlocked with 
its related low lift pump control circuit, so that the valve functions 
as a combined stop-check-throttle service. This function eliminates 
hydraulic shocks associated with starting and stopping of pumps. The 
motorized valves will also permit pumps to be trim-throttled. 

b) Filters 

Filters are operated on the principle of constant rate filtration. I 

Flow through the plant is divided equally by all on-line filters. 



I 
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Filter rate control can be either automatic or manual. In the manual 
mode filters run at constant rate controlled by a filter rate control- 
ler. The filter rate is set manually on the rate controller. A 
Venturi tube flow meter in the discharge pipe provides the flow rate 
for comparison to the set point. Deviations in flow rate are adjusted 
automatically from the rate controller by opening or closing of the 
rate control valve. 

In the automatic mode filters operate at variable rate, controlled on 
f iltered-water reservoir level. The filter rate set point is selected 
and adjusted automatically based on design flow capacity of the filters 
and the position of the level in the reservoir. The entire depth in 
the reservoir is used for variable rate control. The remote filter 
flow rate setting signal, Qp, is equal to the proportional level 
band, L (full reservoir depth minus actual depth), divided by the rate 
conversion coefficient, Kj . On high water level the filters shut- 
down. 

Filters are operated to a total head loss of about 1.8 m at which point 
an alarm will sound alerting the operator to initiate the backwash 
cycle. Once initiated, filter backwashing is done automatically and 
controlled by an analogue filter backwash controller. At the end of 
the backwash cycle the filter is automatically returned to service by 
slowly opening the filter rate control valve which is equipped with a 
powered valve positioner. A stepping drive relay in the filter rate 
controller will limit the rate of flow acceleration while the filter is 
being started up. 

c) High Lift Pumps 

Control of the treated water pumps and their discharge valves is Remote 
Manual from the plant main control panel based on water level in the 
Centennial Avenue Reservoir, On high level pumps are shut-down manu- 
ally by the operator. 

Emergency Stop push-buttons and pump lock-outs are available on local 
pump control panels. 
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Telemetering of information between the distribution system and 
control room at the treatment plant is available by telephone 
circuits. Water level circuits for the elevated tank and distribution 
system reservoir at one time were used to automatically control the 
high lift pumps at the treatment plant. 

Pumps at the Booster Pumping Station are started and stopped automati- 
cally based on level in the St. Thomas elevated tank. 

The Booster Pumping Station has three horizontal, centrifugal pumps 
rated 263 L/s at 41 m total head. An electric diesel generator serves 
to provide standby power for one pump. 

The St. Thomas elevated tank has a capacity of 799 m^ at top water 
level of 289.56 m. 

D.3 DISINFECTION PRACTICES 

Pre- and postchlorination for disinfection is practiced at the plant. 
The prechlorine dosage is applied after sedimentation rather than 
before rapid mixing in order to avoid chlorine consumption by powdered 
activated carbon. It was found that carbon increased the chlorine 
demand by about 18 to 20 percent. 

The prechlorinator dosage is set manually and paced on summated filter- 
ed water flow. Dosage is selected in order to maintain a free chlorine 
residual of about 0.75 mg/L after the filters. No chlorine demand test 
results were available at the plant. 

The postchlorinator is operated similarly to the prechlorinator except 
that the machine is paced to maintain constant dosage on summated 
treated water flow. The chlorine diffuser in use is located in the 
high lift suction conduit. An alternate application point in the 
filtered water conduit, which conveys water to the clear well and 
reservoir, is not currently used for postchlorination. Dosage is set 
to maintain a total chlorine residual of 0.9 to 1.0 mg/L in the treated 
water pumped to the distribution system. An auto-chlorine analyser 
continuously monitors the chlorine residual of the final effluent. 
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D.4 OPERATION OF SPECIFIC COMPONENTS 

D.4.1 INTAKE 

No special operating procedures apply to the intake. No problems have 
been encountered - either with the accumulation of sediments or frazil 
ice during the winter. Shut-off gates are available to isolate the 
intake from the Low Lift Pumping Station. 

Facilities for backflushing of the intake are available but have never 
been used. 

D.4.2 SCREENING 

Screens are in good condition. They are self-cleaning when in 
operation. Wastes are discharged to the drain sump and back to the 
lake via the 900 mm dia. plant drain. 

D.4.3 LOW LIFT PUMPS 

Pumps have performed well. No problems are being experienced. Pumps 
are selected to match treated water flow. Hydraulic surges as a result 
of starting and stopping pumps are minimized due to slowly opening and 
closing motorized pump discharge valves. 

D.4.4 RAPID MIXING AND FLOCCULATION 

Only one pretreatment module is used at any one time because water 
production requirements so far have been low. Tanks in service are 
alternated relative to the timing for manual clean-out of the sedimen- 
tation basins. 

Rapid mixers and flocculators are manually controlled from local 
start/stop push-button loading stations. 
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D.4.5 SEDIMENTATION 

Sedimentation basins follow rapid mixing and flocculation tanks and are 
operated alternately in unison with the coagulation and flocculation 
tanks in service. 

Sludge removal is manual and is carried out routinely on a three months 
schedule. Settled sludge is discharged to the plant drain. 

D.4.6 FILTERS 

Filters are operated on the basis of constant rate. Control is auto- 
matic by individual rate controllers which compare actual flow with a 
set point manually set by the operator and adjust the rate control 
valve to maintain constant flow. Two, three or four filters are 
operated simultaneously depending upon the level of plant flow. 

Filters are monitored for flow, head loss and effluent turbidity. 
Filters are backwashed manually on the basis of high head loss (2.4 m 
max.) or the length of filter run (varying from 72 to 84 hours). A head 
loss of about 1.8 m will sound an alarm alerting the operator to 
initiate the backwash. Once initiated, filter backwashing will proceed 
automatically in accordance with the program of the analogue control- 
ler. Backwashing is done first at low rate, then at high rate by 
controlling the operation of the two backwash pumps. Surface agitors 
come on-line at the beginning of the wash cycle and run for about 3 
minutes. Agitators are controlled automatically by opening/closing of 
a motorized inlet valve. The duration of a filter wash is about 15 
minutes. At the end of the wash cycle, the filter is automatically 
returned to service. Filter start-up is gradual by opening the rate 
control valve at a controlled ramped rate. This minimizes hydraulic 
surges in the filter thus minimizing the potential for turbidity break- 
through to occur. 

Filters can be backwashed manually from the control console. 
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D.4.7 CLEAR WELL 

The Clear Well is equipped with one inlet gate (normally open) and one 
outlet gate (normally closed). The water level is controlled by the 
weir elevation of the effluent discharge troughs. A chlorine diffuser 
is located in the filtered water conduit ahead of the inlet gate of the 
clear well . 

D.4.8 RESERVOIR 

The Reservoir provides variable storage capacity for balancing low lift 
and high lift pumping. Flow is conveyed from the Reservoir via the high 
lift suction conduit to the treated water pump wells. Isolation gates 
are provided at the reservoir outlet and the individual pump wells* 

Chlorine and fluoride diffusers are located in the high lift suction 
conduit downstream of the reservoir outlet gate. 

D.4.9 HIGH LIFT PUMPS 

The plant includes two separate high lift pump wells each containing 
two treated water pumps and one backwash water pump. Pump wells can be 
Isolated from the suction conduit by closing the inlet gates. 

The treated water pumps are operated manually from the control room and 
are selected on the basis of the water level in the distribution system 
reservoir. 

D.5 CHEMICALS 

D.5.1 CONTROL OF CHEMICAL DOSAGES 

a) Alum 

Liquid alum is the primary coagulant used at the plant. The alum 
dosage is set manually by selecting the proper Rotodip feeder transmis- 
sion speed. Constant dosage is maintained by a flow-proportional 
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controller based on raw water flow. Dilution water is added to the 
metered flow downstream of the feeder. 

The applied alum dosage is selected on the basis of the quality of the 
raw and filtered water. A dosage versus turbidity selection guide 
assists the operator in selecting the operating dosage based on raw 
water turbidity. The dosage guide shown in Table D.l, has been 
developed in the laboratory from jar tests on the raw water with 
various turbidity levels. Jar tests are based on the standard jar test 
procedure and establish optimum alum dosage on the basis of visual 
observations of floe size and settling characteristics. 

Alum dosage is calculated by plant staff using daily consumption based 
on Rotodip revolution counter and total daily raw water flow as 
fol lows: 

- revolutions x 0.00343 = m^ of alum solution 

- m^ X 649 = kg of alum 

- kg alum = mg/L alum dosage 

10^ m^ (raw water) 

where: revolutions = from Rotodip transmission totalizer 
0.00343 = 24-hour volume conversion 
649 = kg of dry alum per m^ of solution 

The volume to weight conversion factor of 649 was found to be incorrect 
for commercial strength liquid alum measuring 48.2 percent alum by 
weight. The correct factor is 640.8 kg dry alum per m' of liquid alum 
solution. 

The calculated dosage is checked on a regular basis by comparing 
calculated consumption with the loss of volume in the day tank. 

b| Powdered Activated Carbon 

Powdered activated carbon (Hydrodarco B) of 400 mesh size is used all- 
year-round to control taste and odours. Qualitative tests for odour are 
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TABLE D.l 

ALUM DOSAGE SELECTION GUIDE 

Alum Dosage 
(mg/L) 

S.5 

6.0 

6.5 

7.0 

7.5 

8.0 

8.5 

9.0 

9.5 

10.0 

12.5 

15.0 

17.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

35.0 

37.5 

(1) For higher raw water turbidities, alum dosage is increased by 2.5 mg/L 
for each successive rise of 25 Ftu in raw water turbidity. 



Raw Water 


Turbidity 




(Ftu) 







1 


1 


- 


2 


2 


- 


3 


3 


- 


4 


4 


- 


5 


5 


- 


6 


6 


- 


7 


7 


- 


8 


s 


- 


9 


9 


- 


15 


15 


- 


25 


25 


- 


35 


35 


- 


50 


50 


- 


65 


65 


- 


80 


80 


- 


100 


100 


^- 


120 


120 


- 


140 


140 


- 


165 


165 


- 


190 


190 


- 


215{M 
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done by the plant operators frequently during the day. No formal threshold 
odour number has been established, but operators have developed a basic 
dosage chart guide based on qualitative tests. This chart is used to 
manually set the dosage on the Rotodip feeders. Dosage is maintained by a 
flow-proportional controller based on raw water flow. Typical dosages are: 
winter - 2.0 mg/L, summer - 5.0 mg/L average with maximums of 10.0 mg/L and 
even as high as 30 mg/L. 

Upon delivery, dry powdered activated carbon (PAC) is slurried in the bulk, 
storage tanks in the ratio of 1 lb. PAC to 1 I. gal of water. This slurry 
concentration is maintained in the day tank and is applied by Rotodip feeder 
to the rapid mix tank. 

Dosage is calculated daily as follows: 

- revolutions x 0,00305 = m^ of PAC slurry 

- m' X 100 = kg of PAC, or 

- revolutions x 0.305 = kg of PAC 

- kg PAC = mg/L PAC dosage 

10^ m^ (raw water) 

where: revolutions = from Rotodip transmission totalizer 
0.00305 = 24-hour volume conversion 

100 = weight of carbon in kg per m' of slurry 

c) Chlorine 

As described previously, chlorine gas is used for disinfection. Basically, 
the water flowing through the plant is prechlorinated for disinfection and 
postchlorinated to maintain a chlorine residual in the water distributed for 
consumption. 

The chlorine dosage is calculated using total daily chlorine consumption and 
daily water treated. For example, 

- kg chlorine = mg/L Clj dosage 

10^ m^ (water treated) 



D-10 



Chlorine weight, in kg, is obtained from the chlorine scale weight indicator 
reading multiplied by 0.4355. For establishing the pre-chlorine dosage, the 
total filtered water flow is used in the calculation while for the post- 
chlorine dosage, the total of treated water, service water and filter back- 
wash water is used. Since scale weight represents the total chlorine used, 
the respective dosages are calculated as follows: 

- post-chlorine = hourly feed rate x high lift pump hours 

(24 total per day) 

- pre-chlorine = total scale weight - post-chlorine consumption. 

If the scale is not working, the pre-chlorine consumption is calculated on 
the same basis as the post-chlorine consumption. 

d) Fluoride 

Fluoride in the form of dry sodium sil icof luoride is added to the treated 
water via a diffuser located in the high lift pump suction conduit. Fluor- 
ide dosage is selected rranually to maintain a fluoride concentration of 
about 1.2 mg/L in the treated water. The feeder is paced on treated water 
flow. Treated water is analysed daily at the plant to ensure that the 
effluent concentration objective is achieved. 

The fluoride dosage is calculated using daily consumption from the loss of 
weight recorder as follows: 

- recorder x 0.4536 = kg 

- kg Na^SiFs x 0.6 = mg/L F dosage 

10^ X m^ (water treated) 

The amount of water treated is obtained by adding totalizer readings for 
treated water, service water, and filter backwash water. 
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D.6 SAMPLING AND DATA COLLECTION 



D.6.1 PLANT RECORDS 



The following records are kept by the operators for monitoring plant 
operations; 

1) Daily Log Sheet 

2) Daily Lab Report 

3) Monthly Operating Report 

4) Monthly Utility Monitoring System Report 

5) Yearly Plant Operation Summary. 

Examples of the Daily Log Sheet and the Daily Lab Report are included 
in Appendix A of this report. 

The three-year operating record for the period January 1984 to December 
1986 which has been compiled for this optimization study, is presented 
in Appendix C, Tables 1.0 through 7.0 inclusive. 

A monthly summary of raw and treated water flows for the last three 
consecutive years is presented in Table 1.0. This table tabulates 
monthly daily averages, as well as daily maximum and minimum flows in 
ML/d. 

Daily raw and treated water flows are tabulated in Table 1.1. Separate 
tables are provided for each year of the three-year record. Flow data 
presented include monthly daily averages, and daily minimums and 
maximums. Raw water represents the total daily flow taken into the 
plant, while treated water represents the total daily amount of water 
pumped into the distribution system. 

A particulate removal profile for the plant is presented in Tables 2.0 
and 2.1 inclusively. Table 2.1 presents average daily values of turbi- 
dity for raw, settled, filtered and treated water as well as average 
daily coagulant dosages, raw and treated water pH, raw water tempera- 
ture, and, weekly, results for aluminum in the raw and treated water. 
Table 2.0 presents a yearly summary of maximum, minimum, and average 
values for the particulate removal parameters given in Table 2.1. 
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The practice of disinfection is covered by Table Nos. 3.0, 3.1, and 
3.2. Monthly summaries for 1984 to 1986 are given in Table 3.0 and 
3.1. These tables present monthly average, maximum and minimum values 
for pre- and post chlorination dosages, as well as the free and total 
chlorine residuals of the treated water. 

A monthly summary of average, maximum and minimum values for carbon and 
fluoride for the three year record is given in Table 4.0. In addition, 
the table documents the fluoride residual of the treated water. A 
daily taste and odour control, and fluoridation profile are given in 

Table 4.1 for the years 1984 to 1986. 

A record of the general chemistry and bacterial water quality is given 
in Table 5.0. Tests are carried out at the MOE lab in Toronto and 
London, Ontario, and include: 

- general chemical parameters 

metals - aluminum, and one single analysis in 1984 for arsenic, 
barium, cadmium, copper, lead, manganese, nickel, silver, selenium 
and zinc 

- purgeable organics 

- bacteria - total coliform, total coliform background, fecal coliform 
and standard plate count. 

A three-year summary of raw and treated water quality is presented in 
Table 5.1. This table includes all the parameters of Table 5.0 but 
tabulates yearly average, maximum and minimum values. 

Algae analyses were carried out on two raw water samples per month 
during the period January to September 1984 at the MOE lab in Toronto. 
Results of these analyses are presented in Table 6.0. 

A monthly summary of the bacteriological test results for 1984 to 1986 
is given in Table 7.0. 
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D.6.2 PROCESS AND QUALITY CONTROL 

The plant operator is responsible for maintaining the Daily Log Sheet 
and the Daily Lab Report. Data are recorded for every hour of the 
24-hour day and include information on flows, chemical treatment and 
quality control testing. At the end of the day the information is 
sumniar ized and daily maximum, minimum and average values are recorded. 
Specific entries of the above forms include the following; 

a) Flows 

- raw water flow to pretreatment basins (summated flow signal for two 
individual flow meters) 

- summated filtered water flow (based on individual filter flow 
meters) 

- backwash water flow 

- service water used at the plant including filter surface wash 

- summated plant output - total flow pumped to the distribution 
system. 

b) Chemical Treatment 

'^ liquid «lum . consumption in kg/d , based on totalizer read- 
ings for the Rotodip feeder transmissions 

- carbon . consumption in kg/d , based on total iier read- 

ings for the Rotodip feeder transmissions 

- chlorine . consumption in kg/d for prechlorination and 

postchlorination combined 
. weight is obtained from loss-of-weight scale 

in chlorine storage room 
. calculated dosage for each chlorination mode 

- fluoride . sodium sil icof luoride consumption in kg/d, 

based on loss-of-weight recorder reading 
. calculated daily fluoride dosage 
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c) Quality Control Testing 

The following analyses are carried out at the water treatment plant: 

- turbidity . six times per day using a Hach, Model 

1860A, bench-top turbidimeter for raw, 
settled, filtered water conduit effluent 
and plant effluent 

- temperature & pH . daily, raw and treated water 

- odour . several times per day, raw and settled water 

- chlorine residual . six times per day using a Hach dr/2 

spectrophotometer 
. total Clj residual on filtered effluent and 
total and free Clj residual on final 
effluent 

- fluoride residual . daily with spectrophotometer, treated 

water 

- aluminum , . weekly with spectrophotometer 

Samples for above analyses are obtained in the lab from the appropriate 
sample tap (described in Section C.5). 

D.6.3 WATER QUALITY EXAMINATION 

Water quality analyses for various chemical, biological and bacterio- 
logical parameters are carried out routinely at the Ministry of the 
Environment laboratories. Parameters that have been analyzed for and 
the frequency of the analyses are as follows: 

- bacteriological analyses . at MOE lab in London 

. raw water: Mondays and Thursdays 

. treated water: Sundays, Mondays, 

Wednesdays and Thursdays 
. distribution system: once per week 
. booster station: two times per week 

- algae . at MOE lab in Toronto 

raw water: two samples per month 
(January to September 1984 only) 
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LABORATORY EQUIPMENT 
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once per month at MOE lab in Toronto 
once per month at MOE lab in Toronto 



Equipment available at the plant laboratory includes the 
following: 



- Hach, Model 186GA, Turbidimeter 

- Hach dr/2 Spectrophotometer 

- Corning, Model 109, pH meter 

- Colour Comparitor 

- Titration Cabinet 

- Phipps & Bird Jar Test Apparatus 
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PROCESS AUTOMATION 



The plant contains an analogue supervisory control system with tele- 
metering capabilities between the Low Lift Pumping Station and the 
Treatment Plant, and between the Treatment Plant and the Centennial 
Avenue Reservoir. 

The automatic control system, however, is no longer used and plant 
operations are controlled manually from the control room, except for 
the filters which are operated on a semi-automatic basis. 

Automatic proportional-to-flow controls pace all chemical systems but 
dosages are selected and set manually. 
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DAILY OPERATOR DUTIES 



The plant superintendent is responsible for the treatment process and 
all activities that take place at the plant. He holds a supervisory 
and staff management position and deals with matters relating to the 
public. His assistant is responsible primarily for plant maintenance 
and takes up the superintendent's duties in his absence. 
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Plant operators are responsible for the day-to-day running of the 
plant. A partial list of the major duties of the operators includes 
such activities as: 

^- keeping records of process operations, chemical treatment and 
quality control testing, 

- checking operation of all equipment and responding to problems when 
they arise, 

- initiating filter backwashing and observing operations, 

responding to and recording treatment upsets, equipment outages, 
unusual events such as cases of vandalism, 
^ carrying out water quality control tests and collecting water 
samples for analysis by outside laboratory, 

- confirming accuracy of on-line monitors - turbidity, chlorine 
residuals , 

- confirming flow rate accuracy of liquid chemical metering equipment 
and chlorinators, 

- receiving chemical deliveries and ensuring adequacy of supplies, 

- exercising standby mechanical equipment, 

- responding to alarm conditions. 

In addition to the physical tasks listed above, operators must stay in 
constant communication with the plant superintendent and his 
assistant. 
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SECTION E - PLANT PERFORMANCE 



E.l GENERAL OVERVIEW 



Plant operations and performance at the St. Thomas plant were discussed 
with the senior operator, Mr. J. Apfelbeck, who has been at the plant 
since start-up. No significant operating problems were reported and 
plant performance indeed is at a high level. This excellent achieve- 
ment has been continuous over the years with only one-half of the 
plant's pretreatment units in operation at any one time because of low 
production requirements. The use of treatment units is alternated 
relative to the timing for manual clean-out of the sedimentation 
basins. 

No significant water problems, either at the plant or in the distri- 
bution system, have been reported. The primary objectives for water 
treatment are consistently being achieved in spite of the rapid changes 
in turbidity levels in the raw water which have exceeded values of 
300 Ftu. The only problem of some concern relates to taste and odours 
which occasionally have passed through into the distribution system. 
Odours to a minor degree exist all the time but are particularly 
noticeable during the algae growing season. Odours are being 
controlled by the addition of powdered activated carbon during coagu- 
lation. From experience operators have learned that to control odours, 
it is necessary to overdose initially when a change in odour level is 
detected and then to trim back slowly to the minimum required carbon 
dosage. 

E.2 TURBIDITY 



E.2.1 EVALUATION OF PARTICULATE REMOVAL EFFICIENCY 
a) Raw Water Quality 

Operating records for particulate removal at the St. Thomas (Elgin 
Area) Water Treatment Plant are presented in Tables 2.0 and 2.1 of 
Appendix D. Table 2.0 presents a monthly summary of the average, 
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maximum and minimum raw and treated water turbidity values for 
1984 to 1986. In addition, corresponding values are tabulated for 
i) primary coagulant, ii) aluminum residual in the raw and treated 
water, iii) raw and treated water pH, and iv) raw water temper- 
ature. Table 2.1 presents daily values for the same parameters 
given in Table 2.0 and covers the same period of record. 

At St. Thomas, particulate removal from the source water is 
achieved by sedimentation and filtration. Processes are optimized 
by the addition of alum in the rapid mix tank and by tapered 
flocculation of the coagulated water prior to sedimentation. The 
objective is to produce the highest achievable water clarity in 
the finished water, equal to or less than 0.2 FTU turbidity, with 
the least amount of alum addition under any of the occurring raw 
water turbidity conditions. 

The raw water turbidity in Lake Erie is highly variable. This will 
be evident from Figure E.l which presents graphs of the monthly 
daily maximum, minimum and average turbidity values for the 
three-year period of record. It will be noted that the poorest 
water quality with respect to turbidity occurs in the spring 
during March, April and May, and in late summer and fall during 
September, October, November and December. Maximum monthly high 
values range from about 150 to over 400 FTU. 

Average monthly turbidity levels range from about 10 to 90 FTU. 
In Figure E.2 included hereafter, turbidity frequency curves are 
presented for monthly maximum and average values. These curves 
illustrate the per cent of time a given value of turbidity within 
the data range was exceeded during the three year period of 
record. For example, the daily average monthly turbidity value of 
15 FTU was exceeded 83 per cent of the time, whereas the monthly 
maximum of 100 FTU was exceeded 50 per cent of the time. 

An analysis of the frequency of occurrence of the average monthly 
turbidity levels is given in Table E.l following. This table was 
derived from the graph of Figure E.2 and further illustrates the 



TABLE E.l 



RAW WATER QUALITY - TURBIDITY AND FREQUENCY 
1984 to 1986 



Turbidity (^) Frequency of Occurrence Duration 

FTU per cent time Jan. 84 - Dec. 86, days 

Under 5 <3 33 

5-10 5.8 614 

10-20 23.6 258 

20-30 29.4 322 

Over 30 38.2 418 

100.0 1095 



(') Average monthly raw water turbidity. 
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high levels of raw water turbidity that exist almost all of the 
time. 

By scanning the operating data in Table 2.1, it will be evident 
that the durations of high turbidities, in the order of 150 FTU 
and higher, can last from two to four days and longer. The tabu- 
lation of specific high raw water turbidity events presented in 
Table E.2 following will serve to illustrate this point. High 
levels of turbidity for long durations impose high solids loadings 
on treatment units which, if overloaded hydraul ical ly, will result 
in poor settled water quality and a high carry-over of solids to 
the filters. This can lead to operating difficulties with the 
filters consisting of short filter runs and/or turbidity break- 
through. Fortunately, at St. Thomas this is not the case since 
adequate treatment capacity exists in both sedimentation and 
filtration units. Also, peak water demands occur during June, 
July and August and do not coincide with the occurrence of high 
raw water turbidities. This means that during high turbidity 
periods treatment units are operating at lower flow rates which 
minimizes the potential adverse impact on treatment performance 
due to high solids loadings. Operating records reviewed for the 
plant confirm the production of a high quality effluent without 
any impairment in filter effluent turbidity, even during adverse 
raw water quality conditions. This will be discussed further in 
the next section. 

b) Particulate Removal 

The graph shown in Figure E.3 was developed by plant operations 
from jar-tests and correlates optimum alum dosages for various 
levels of raw water turbidity. It is used as a guide in setting 
the Rotodip feeder feed rates for alum addition during plant 
operations. Operators adjust feed rates manually in accordance 
with changes in raw water turbidity, temperature of the raw water, 
and the level of the filtered effluent turbidity. 



The actual alum dosage applied during the study period is shown 
graphically in Figure E.4 for monthly average and monthly maximum 
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raw water turbidity levels. Although there is considerable 
scatter in data points, applied alum dosages, on the average, tend 
to follow the optimum dosage guide of Figure E.3. 

A performance curve for the sedimentation basins is given in 
Figure E.5. This figure presents a plot of monthly average raw 
water turbidity versus settled water turbidity. The highest 
average monthly settled water turbidity experienced over the 
three-year study period was 9.0 FTU and corresponds to an average 
monthly raw water turbidity of 90 FTU. This represents an effic- 
iency of particulate removal of 90 per cent. With lower raw water 
turbidity levels the efficiency of removal in the sedimentation 
tanks decreases to a low of 80 per cent. These results are 
indicative of good to excellent removal of particulate matter in 
the sedimentation basins which can be attributed to a combination 
of efficient coagulation and flocculation and low overflow rates. 
This conclusion is confirmed by the operating data in Table E.3 
included herewith in which sedimentation tank and filter perfor- 
mance records are tabulated for periods of high raw water 
turbidities in 1984 to 1986. In reference to the data for 
November of 1984, it will be noted that raw water turbidities 
ranged from 47.0 to 214 FTU, but settled water turbidities only 
varied from 5.4 to 10.0 FTU. These low settled water turbidities 
were achieved even for periods of high raw water turbidities (in 
the range of 100 to 200 FTU) which occurred on three occasions for 
two, three, and four consecutive days (4 and 5 Nov., 9, 10, 11, 
and 12 Nov., 15, 16 and 17 Nov.). 

With the settling tank overflow rate averaging 0.99 m/h, which is 
about one-half the ultimate design rate, such high performance is 
to be expected. Similar comments apply to data for other periods 
of high turbidity shown in Table E.3 

Filter effluent turbidity varied from 0.11 to 0.17 FTU; the 
average was 0.14 FTU. These are excellent results and represent a 
very high standard of performance for dual-media, gravity filters. 
These results reflect the high degree of pretreatment achieved 
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HIGH RAW WATER TURBIDITY EVENTS 
1984 - 1986 





Turbidity 
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1986 


(FTU) 
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26 
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Avr. Day Turbidtty. FTU 
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Flow 


Sed. Tank 


Filter 


1986 
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Rate, m/h 


Mar. 27 


33.7 


6.3 


0.11 


24.0 
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5.28 
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«6.3 
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36.7 


31.30 


1.35 
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0.07 


16*3 


23.16 


1.00 


4.97 


Oct. 9 
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35.. 1 


26.56 


1.15 


5.70 


l 


167.0 


8.5 


0.07 


2d. 7 


28.02 


1.21 


6.02 


m 


156.0 


9.3 


0.10 


28.0 


25.05 


1.08 


5.37 


i 


159.7 


8.6 


O.OS 


29.7 


24.04 


1.01 


5.16 


f 


132.2 


7.1 


0.07 


28.2 


23.68 


1.02 


5.09 


f 


91.2 


7.1 


0.07 


21,0 


21.60 


0.93 


4.64 
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Ayr. Day Turbidity. FTU 











Alum 


Flow 


Sed. Tank 


Filter 


1985 


Raw 


Settled 


filtered 


mq/u 


HL/d 


0/R. ffl/h 


Rate, ni/h 


Mar. 21 


52.3 


9.1 


0,19 


25.6 


16.70 


0,72 


3.S9 


25 


56.7 


8.1 


0.11 


27.1 


23.68 


1.02 


5.09 


26 


58.3 


11.3 


0.62 


23.7 


21.62 


1.06 


5.29 


27 


103.8 


11.7 


0.11 


25.6 


23.09 


1.00 


1.96 


28 


221.0 


16.0 


0.27 


17.5 


25.03 


1.08 


5.38 


29 


123.0 


12.9 


0.36 


38.8 


25.07 


1.08 


5.38 


30 


78.8 


11.0 


0.22 


31.5 


23.70 


1.02 


5.09 


31 


60.3 


7.2 


0.18 


31.8 


17.31 


0.75 


3.72 


Apr. 1 


121.0 


11.0 


0.21 


68.6 


21.33 


1.05 


5.23 


.2 


263.0 


12.0 


0.12 


61.7 


22.92 


0.99 


1.92 


i 


206.0 


11.8 


0.17 


52.8 


21.96 


1.08 


5.36 


« 


125.0 


9.6 


0.28 


12.1 


21.81 


1.07 


5.31 


i 


127.0 


10.2 


0.12 


11.5 


23.31 


1.01 


5.01 


$ 


215.0 


11.8 


0.12 


52.8 


11.17 


0.62 


3.11 


t 


195. B 


10.1 


0.11 


51.5 


17.37 


0.75 


3,73 


m 


97.3 


8.9 


0.19 


39.2 


25.19 


1,10 


5.17 


Nov. 18 


75.0 


9.3 


0,11 


19.7 


26.39 


1.11 


S.M 


19 


111.5 


8.0 


0.10 


21.8 


25.38 


1.10 


5.15 


20 


128.0 


8.1 


0.08 


25.3 


25.36 


1.10 


5.17 


21 


115.5 


9.6 


0.11 


20.7 


21.13 


1.06 


%m 


22 


113.6 


9.9 


0.19 


21.2 


29.10 


1.26 


6.25 


23 


111.0 


10.3 


0.13 


23.8 


21.77 


1.07 


5.32 


21* 


78,2 


9.0 


0.08 


19.1 


25.06 


1.08 


5.38 


Dec. 1 


50.0 


8.6 


0.10 


17.5 


20.08 


0.87 


1.31 


2 


219.2 


9.8 


0.10 


31.3 


25.19 


1.09 


5.11 


rS 


199.2 


9.1 


0.13 


30.9 


25.16 


1.09 


5.10 


« 


80.2 


10.0 


0.17 


21.5 


25.11 


1.10 


5.16 


i 


67.2 


9.8 


0.11 


18.7 


21.67 


1.07 


5.30 
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Avr. Day T urbidity. FTU 













Alum 


Flow 


Sed, Tank 


Filter 


19 


29 


Raw 


5?ttisd 

5.5 


Filtered 

■felfi 


—m/l 

11.0 


Ml./d 
21.81 


0/ft. m/h 
0.91 


Rate, m/h 


Apr. 


15.5 


1.69 




20 


180.0 


7.2 


<&^,m 


27.2 


23.63 


1.02 


5.08 


May 


1 


251.0 


8.3 


:f«P 


10.5 


23.09 


1.00 


1.96 




2 


73.3 


6.1 


#s.«f 


23.2 


21.77 


0.91 


1.68 




t 


56.8 


6.3 


'«,Ti 


23.1 


23.81 


1.03 


5.12 


Nov. 


1 


86.7 


5.1 


.13 


18.1 


21.65 


1.06 


5.29 




Z 


113.3 


7.6 


.11 


23.0 


23.10 


1.01 


5.03 




* 


17.0 


7.5 


.It 


12.1 


23.50 


1.01 


5.05 




m 


151.8 


8.1 


,13- 


22.6 


22,70 


0.98 


1.88 




i: 


163.1 


8.6 


.11 


22.8 


20.80 


0.90 


1.17 




f 


62.3 


8.0 


.n 


16.3 


22.65 


0.98 


1.86 




58,0 


8.7 


,13 


15.5 


21.65 


1.06 


5.29 




i 


76.7 


9.0 


.13 


18.9 


25.81 


1.11 


5,51 




« 


118.0 


8.1 


.10 


21.7 


26.33 


1.11 


5.66 




1* 


138.0 


6.6 


.12 


21.3 


16.75 


0.72 


3.60 




I1i 


133.0 


7.5 


.13 


21.2 


20.61 


0.89 


1.13 




■11 


133.0 


7.8 


.10 


21.7 


22.85 


0.99 


1.91 




t:i? 


93.0 


7.8 


.11 


19.6 


22.21 


0.96 


1.77 




m 


61.1 


8.9 


.12 


17.0 


28.19 


1.22 


6.05 




%$' 


211.0 


10.0 


.17 


23.1 


21.05 


1.01 


5.17 




■i$: 


191.0 


S.O 


.1* 


21.1 


22.10 


0.95 


1.75 




W 


101.0 


8.6 


.14 


16.1 


23.37 


1.01 


5.02 




ti 


59.3 


7.5 


.11 


vs 


18.93 


0.82 


1.07 
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Figure E.2 
ST. THOMAS WATER TREATMENT PLANT 

Turbidity Frequency Curves - 1984 to 1986 
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Figure E.3 
ST. THOMAS WATER TREATMENT PLANT 

Alum Dosage versus Raw Water Turbidity 
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Figure E.4 
ST. THOMAS WATER TREATMENT PLANT 

Correlation of Alum Dosage Applied 
and Raw Water Turbidity - 1984 to 1986 
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Figure E.5 
ST. THOMAS WATER TREATMENT PLANT 

Monthly Average Raw Water Turbidity 
versus Settled Water Turbidity 
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through coagulation and flocculation and, partly, are also due to 
very low filter rates which averaged 4.94 m/h. This rate is less 
than one-half the accepted design objective of 11,7 m/h for 
dual-media, high rate filters. The alum dosages applied, in our 
opinion, were the main reason for achieving such a high level and 
uniform filter performance. These dosages are suspected to be at 
or near optimum levels in view of the low effluent turbidity that 
was achieved and because no filter breakthrough occurred prior to 
reaching terminal head loss. 

The length of filter runs is affected more by the level of 
plankton in the raw water than by turbidity. This is evident from 
the operating record which shows that three filters were in use 
during periods in the year when plankton is present at elevated 
levels, 

E.2.2 OPTIMUM PERFORMANCE ALTERNATIVES 



As is evident from the existing operational record reviewed in the 
previous section, the St. Thomas plant requires little, if any, 
improvement in the removal of particulate matter. Nevertheless, we 
have evaluated alternatives that might further improve the removal of 
turbidity on a continuous basis. Alternatives that were evaluated 
include the following: 

1) Automatic Control of Alum Dosage 

We have considered the use of a Streaming Current Detector 
(S.C.D.) for automatic control of alum dosages. The S.C.D. can 
measure the optimum alum dosage, relative to a predetermined set 
point and is, therefore, of value in tracking optimum dosage 
relative to changes in raw water quality. The S.C.D. output 
signal can also be used as the process variable for automatic 
control of the dosage setting on the chemical feeder. Benefits 
from the use of this instrument would result from (i) immediate 
response to requirements for changing dosage which would eliminate 
over- and under-dosing, (ii) maintaining optimum conditions for 
coagulation, which should be reflected by the quality and consis- 
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tency of the filter effluent, and (iii) an overall reduction in 
coagulant consumption which would lower operating costs for 
chemicals. 

The Omega Rotodip chemical feeders in use at the St. Thomas plant, 
are currently not suitable for automatic dosage adjustment but can 
be modified for qualitative automatic control. 

2) Flocculant Aid 

The use of a polyelectrolyte as a flocculant aid should be 
considered in order to reduce alum consumption and the amount of 
alum sludge that is produced. An improvement in treatment may 
also result due to the formation of a faster settling floe with 
better filtering characteristics. 

The aluminum residual in the treated water, however, may not be 
affected since the level of dissolved aluminum is pH dependent. 

3) Filter Operation 

Filters operate under low filter rates compared with the design 
rate (6.6 m/h max. vs. 9.77 m/h design). 

Rate controllers are designed to open slowly on filter start-up. 

In order to optimize the performance of the filters, it is sug- 
gested that filters be allowed to rest for about 15 minutes after 
a wash before placing the filter back in service. This would 
permit the filter media to consolidate and, therefore, reduce the 
high initial effluent turbidity that normally occurs at the start 
of a filter run immediately following a backwash. 

Other means of reducing initial filter breakthrough should be 
investigated. These include: 
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1. conditioning the media with a polymer near the end of a back- 
wash, 

2. modifying filter effluent piping to permit filtering to drain 
at the start of a filter run. 

Although spare treatment plant capacity is available, running both 
sedimentation tanks and all four filters all the time is not 
warranted in view of the excellent effluent quality that is being 
produced with one-half of the plant's processing units. The 
practice of bringing on additional filters during the summer when 
the level of plankton in the raw water is high should be 
continued. 

4) Treatabil ity Test 

Future testing should be initiated by plant management in order to 
evaluate 1) the effectiveness of an alternate primary coagulant 
such as polyaluminum chloride, and 2) the effectiveness and 
economic benefits associated with the use of polyelectrolyte 
f locculant aids . 
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E.2.3 CAPABILITY OF EXISTING PLANT 

The worst raw water quality conditions during the three-year study 
period occurred on April 1, 1985, as indicated in Table E.3. On this 
day the raw water turbidity averaged 424 FTU. This day was preceded by 
two days of moderately high turbidity in the range of 60 to 80 FTU. On 
April 2 and 3, the average turbidity was 263 and 206 FTU respectively. 
The downward trend continued on April 4 and 5 reducing turbidity to 125 
and 127 FTU respectively but levels increased again to 215 and 195 FTU 
over the following two days. During the high turbidity period between 
April 1 to 7, settled water turbidity varied from 9.6 FTU to 14 FTU and 
averaged 11.6 FTU, The high level of 14 FTU was established on April 
1 when the raw water turbidity was at its highest level of 424 FTU. On 
the basis of these numbers, settling tank performance was 96.7 per 
cent, which, indeed, represents a very high degree of solids removal. 
One might ask why on April 4, with a raw water turbidity of 125 FTU, 
the settled water turbidity was 9.6 FTU which represents a solids 
removal efficiency of 92.3 per cent. On both days sedimentation tank 
overflow rates and filter flow rates were similar in magnitude and the 
difference in performance cannot be attributed to a difference in 
hydraulic loading rates. Further, it is not an isolated case as will 
be evident from the plot in Figure E.5 which shows that settling tanks 
perform better at higher raw water turbidities within the operating 
range experienced at St. Thomas. 

One explanation for this phenomenon may be that coagulation and floccu- 
lation processes at the optimum alum dosages, are more efficient at 
higher solids levels in the mixing zones. Also, the size distribution 
of particles for high raw water turbidity may be such that the bulk of 
the particles settle more readily than those associated with low water 
turbidity. 

In any event, during this period of adverse raw water quality, the 
treatment plant was able to continue producing a high clarity effluent 
from the filters - filtered water turbidity ranged from 0.12 to 0.28 
FTU and the average for the week was 0.17 FTU. The average length of 
filter runs was 73 hours. These results confirm our previous con- 
clusions that the St. Thomas plant is capable of producing drinking 
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water of very high clarity even under the worst raw water turbidity 
conditions experienced during 1984 to 1986. 

E.2.4 REQUIREMENTS FOR OPTIMUM PERFORMANCE ALTERNATIVES 

Several alternatives for optimizing treatment plant performance were 
identified in Section E.2.2 above. Of these alternatives, those con- 
sidered most feasible are presented below in order of priority. 

Alternative 1 



The continuous production of a high clarity filtered water at St. 
Thomas may be possible by improving filter operations. 

The objective is to reduce or eliminate the initial filter breakthrough 
which occurs immediately following filter backwashing. This can be 
achieved, in part, by letting a filter rest for about 15 minutes after 
a wash before returning the filter to service. The assumption here is 
that during the rest period the filter media will compact and return to 
similar conditions it was in before backwashing. If this is so, then 
the filter should produce water with low turbidity immediately follow- 
ing start-up. 

However, breakthrough of turbidity may still occur due to the hydraulic 
surge that occurs during a sudden start-up of a filter. At St. Thomas, 
this problem has been reduced by slowly opening the filter rate 
controllers, 

The foregoing filter operating procedure would be very simple to imple- 
ment at virtually no cost to the project. What needs to be established 
is whether the duty filter(s) will be able to sustain the additional 
hydraulic load without deterioration in effluent quality for the 
extended time that the filter being washed is out of service. 
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Alternative 2 

An alternative method for reducing the initial filter breakthrough 
after a wash cycle is to condition the filter media using a polymer. 
The polymer would be applied to the wash water near the end of the 
backwash cycle. As an example, this procedure of filter conditioning 
is currently being used at the Toronto Island Filtration Plant with 
some degree of success. 

Implementation of this alternative will require the provision of a 
polymer feed system capable of applying up to 3 mg/L of a non-ionic 
polymer to the filter backwash water, 

Alternative 3 



A third alternative for reducing initial filter breakthrough after 
start-up is to filter to drain. Although simple in concept, this 
alternative would be difficult to implement at the St. Thomas Treatment 
Plant. Filter effluent piping would require the addition of filter to 
drain piping equipped with automatically controlled valves. The 
feasibility of filtering to drain should be established by full-scale 
testing. This can be done at lower filter rates using the manually 
controlled filter drain pipe. 

As for Alternative 1, this option increases the time a filter being 
backwashed is out of service which may affect effluent quality from the 
duty filter(s). In addition, the wash water consumption would increase 
by up to 20 per cent. 

Alternative 4 



This alternative is aimed at reducing the amount of filter backwash 
water used by stopping the wash water cycle automatically based on a 
predetermined level of turbidity in the wash water. 

The Hach Company is now marketing a backwash water turbidity meter 
specially designed for measuring the high turbidities in the wash 
water. 
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E.3 DISINFECTION 



E.3.1 EVALUATION OF EFFECTIVENESS OF THE DISINFECTION PROCESS 

The objective at St. Thomas regarding chlorination for disinfection is 
to maintain a total chlorine residual of 0.9 to 1.0 mg/L in the treated 
water leaving the plant. 

a) Chlorination Hardware 

The plant includes a separate chlorine building equipped with the 
following chlorination facilities: 

three Wallace and Tiernan gas chlorinators; one pre-, one 
post-chlorinator, and one standby unit. The spare chlorin- 
ator serves as standby to either the pre- or post-chlorinator 
- capacity is adjustable by rotameter selection; 

one Wallace and Tiernan chlorine residual analyzer for 
monitoring of total chlorine residual in plant output; 

" "« one chlorine control panel installed adjacent to the analyzer 
in the chlorine equipment room (Photograph 8); 

separate chlorine storage room for ton containers; 

one 3-ton container scale; 

fifteen additional 1-ton containers in storage. 

b) Appl ication Points 

Chlorine Solution is applied after sedimentation in the settled 
water conduit (prechlorination) and in the high lift pump suction 
conduit (postchlorination). 



r~«T)r=!<i'^;r|',r^.r»!I7^;?Tarj^nrY^B=ur?ir^py .^"t----^-.-- ^ w—~ - ^v_.i.r ■ -ir ■ - ■ ' Jr 



E - X2 



Prechlorination after sedimentation serves two purposes; namely, 

1) reduce chlorine consumption by powdered activated carbon 
which is applied in the rapid mix tank(s) for control of 
taste and odour; 

2) eliminate production of trihalomethanes in the pretreatment 
process - during flocculation and sedimentation. 

c) Dosages and Control 

A record of the disinfection practice at the plant is presented in 
Tables 3.0, 3.1, 3.2, 5.0 and 5.1 of Appendix C. 

Table E.4 following presents a 3-year summary of chlorine dosages 
applied and resultant chlorine residuals. On average, the 
prechlorine dosage varied from about 1.3 mg/L to 1.5 mg/L; and the 
postchlorine dosage was about 0.35 mg/L. The range of prechlorin- 
ation dosages experienced was from 0.76 mg/L to 2.90 mg/L, 
Applied dosages- fol low the chlorine demand which is relatively 
constant at moderate levels during the fall and spring seasons and 
somewhat variable at higher levels during the summer in view of 
the presence of algae in the raw water. 

The range in postchlorine dosages was from 0.2 to 0.7 mg/L. 
Variations are due to changes in the chlorine demand and the 
plant's objective to maintain a total chlorine residual of 0.9 to 
1.0 mg/L in the treated water pumped to distribution. 

Dosage for pre- and postchlorination are set manually and auto- 
matically paced proportional to total treated water flow. 

d) Chlorine Residuals 

For prechlorination the total chlorine residual is monitored in 
the lab on samples of filtered water. The average residual value 
was 0.76 mg/L and varied from about 0.6 mg/L to 1.35 mg/L. 



TABLE E.4 
DISINFECTION - 3-YEAR SUMMARY 



1986 1985 1984 



Pre Post Pre Post Pre Post 



CI2 Dosage: 

- Avg. 1.51 0.35 1.38 0.35 1.44 0.36 

- Range 0.93-2.60 0.21-0.60 0.76-2.00 0.19-0.70 0.91-2.90 0.17-0.65 
Free CI2 Residual 

- Avg. - 0.77 - 0.76 * 0.80 

- Range - 0.54-0.93 - 0.54-1.04 - 0.63-1.01 
Total Clj Residual 

- Avg. 0.76 0.93 0.76 0.90 0.76 0.96 

- Range 0.66-0.94 0.80-1.07 0.64-1.00 0.69-1.20 0.63-1.35 0.84-1.10 

All units in mg/L 
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The total postchlorine residual is monitored and recorded on a 
continuous basis by an on-line automatic chlorine analyzer. For 
the operational record, postchlorine residuals, free and total, 
are determined in the lab on the plant output. The average free 
chlorine residual was 0.78 mg/L while the total was 0.93 mg/L. 
The range in total chlorine residuals for the entire period of 
record was 0.69 to 1.20 mg/L. 

e) Process Evaluation 

The prechlorine dose is selected to meet the plant's objective of 
maintaining 0.7 to 0.8 mg/L total chlorine residual in the 
filtered water. This practice is acceptable for the following 
reasons : 

1) filter operations are improved, and 

2) sufficiently high chlorine residuals are available for disin- 
fection after filtration. 

The loss in benefits associated with prechlorination ahead of 
pretreatment are, in this case, probably outweighed by the fact 
that no trihalomethanes are formed in the flocculation and sedi- 
mentation processes. 

The clear well has a fixed storage volume of 3450 m^ which ensures 
a minimum chlorine contact time of 1.8 hours after the filters 
based on the rated design capacity of the plant. Additional 
contact time is available in the variable storage capacity reser- 
voir downstream of the clear well. 

Postchlorlnation at the high lift suction conduit serves to 
establish the final chlorine residual in the water leaving the 
plant. A high chlorine residual is maintained because of the long 
lag times associated with transmission and distribution of the 
water to the consumers. 
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A few consumers relatively close to the plant are supplied 
directly from the transmission mains. For these consumers the 
chlorine residual is higher than what is desirable but no 
complaints regarding possible chlorinous taste and odour have been 
received by the plant staff. 

Data on the bacterial water quality, raw and treated, have been 
recorded in Tables 5.0 and 5.1 of the operating protocol. A 
3-year summary is presented in Table E.5 following this page. 
These data indicate an excellent record for disinfection at the 
plant. Of all the tests carried out each year on the treated 
water, only one test for total coliform organisms was positive in 
1985 (August 7, 1985) and only two in 1986 (March 12 and 13, 
1986); none of the tests for 1984 were positive. The density 
level for total coliform in the positive tests was 0-4 counts per 
100 mL. On August 7, 1985, the total average chlorine residual in 
the treated water was 0.96 mg/L, and on March 12 and 13, 1986, 
values were 0.86 and 0.93 mg/L respectively. As can be seen, 
there were no problems with the chlorination systems nor chlorine 
residuals at the plant on those days, and the reasons for the 
adverse results are not apparent. 

The efficiency of disinfection is primarily dependent upon the 
available concentration of free chlorine and contact time. But 
the former is pH and temperature dependent since chlorine in water 
hydrolyzes to form hypochlorous acid which dissociates and is in 
equilibrium with the hypochlorite ion. As pH increases, the 
hypochlorous acid concentration decreases, but increases slightly 
with cold water. At pH greater than 8.0 the hypochlorous acid 
concentration varies between 22% at 20°C to 30% at O^C. At pH of 
7.5 concentrations are 47% at 20°C and 58% at 0°C. Since the 
hypochlorite ion has virtually no disinfection capability, it is 
clear that the efficiency of disinfection can be improved for a 
given dosage of chlorine by operating at a raw water pH of about 
7.5 rather than at 8.0 or above. 

The raw water pH at the plant has an average value of about 7.75 
during mid-May to mid-September. For the rest of the year the pH 
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TABLE 
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BACTERIAL WATER QUALITY - 3- 


(TEAR 


SUMMARY 










1986 




1985 






1984 




No. of 
Samples 


% Total 
Samples 


No. of 
Samples 


% Total 
Samples 


No. of 
Samples 


% Total 
Samples 


Raw Water 
















Total Conform 
















0-100/100 BiL 


65 


94.2 


96 




93.2 


98 


95.1 


101-5000/100 ml 


4 


m 


f 




6.8 


ft 


4.9 


Fecal Col i form 
















0-10/100 mL 


64 


100 


101 




100 


105 


100 


Treated Water 
















Present/Absent Test 
















Total Coliform A 


132 


98.5 


200 




99.5 


203 


100 


P 


2 


X,B 


i 




0.5 








TC Positive, 
0-4/100 mL 


2 


ja 


1 




«; 


m 


-. 


Standard Plate Count 
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is above 8.0 with an average value of 8.1 units. The maximum 
value recorded was 8.58 pH units. The addition of alum and 
chlorine reduces pH and the treated water pH generally was 0.6 pH 
units lower than the raw water pH, 

Based on the above theory of chlorination, it can be concluded 
that disinfection can be improved, that is, a higher efficiency is 
possible with lower chlorine dosages, by lowering the raw water pH 
especially during the fall, winter and spring seasons when pH is 
very high. This can be achieved by adding an acid or by using 
acidified alum. The former approach is more complicated and 
involves handling a hazardous chemical. The use of acidified alum 
would not change existing operations and should be investigated as 
a feasible alternative to improve disinfection. 

Plant operating data for total trihalomethanes are recorded in 
Tables 5.0 and 5.1. In the following table. Table E.6, a 3-year 
summary of all purgeable organics information on the treated water 
is presented. With reference to this table, it will be noted that 
the total trihalomethanes (TTHM) content, in the treated water had 
an average value of about 45 ^g/L over the 3-year period. No 
significant change occurred from year to year. The range of 
minimum to maximum levels was 22 to 71 Mg/L- 

These results are relatively low in comparison with the current 
Ontario Drinking Water Objective of 350 Mg/L- The operating 
levels of TTHM experienced are to be expected in view of the fact 
that : 

1) DOC (dissolved organic carbon) levels in the raw water from 
Lake Erie are above average, - 

2) a higher than normal chlorine content is maintained in the 
clear well and reservoir, and 

3) relatively long contact times are provided by the clear well 
and reservoir. 
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With regard to point 3) above, the retention times for the 
average day flow in 1986 (830 n5^/h) are as follows: 

clear well : 4.15 h 

reservoir: 0.85 h min. to 5,25 h max. 

total: 5.00 h to 9.40 h (depending upon rate of 

flow and level of water surface in 

reservoir) 

Although favourable conditions for the formation of TTHM prevail, 
actual levels formed are low. This points to the fact that most 
of the precursor materials in the raw water are removed in the 
sedimentation basins, 

E.3.2 EVALUATION OF OPTIMUM DISINFECTION PROCEDURES 



Having reviewed the existing chlorination practice in detail, we 

found that no major modifications are required at this time to 

improve the process. Several suggestions to be considered are as 
follows: 

1) The use of acidified alum should be investigated to improve 
disinfection during periods of high raw water pH. 

2) A second chlorine scale should be installed and dedictated to 
the postchlorinator. 

In the long-term, consideration should be given toward postammon- 
iation of the treated water to control microorganisms in the 
distribution system. Ammoniation of the treated water has several 
advantages especially for water supply systems with large distri- 
bution systems or long transmission mains. For instance, chlora- 
mines are stabler than free chlorine and provide a long-lasting 
residual in the distribution system. For this reason also, the 
post-chlorine residual could be reduced to possibly 0.45 to 0.55 
mg/L from the current levels of 0.9 to 1,0 mg/L, In addition, 
chloramines will reduce, if not eliminate, the potential for 



TABLE E.6 
PURGEABLE ORGANICS IN TREATED WATER - 3-YEAR SUMMARY 



1986 



Avg. 



Range 



1985 



Avg. 



Range 



Avg. 



1984 



Range 



Ch 1 orod i bromomethane 



3-7 



:^i: 



Chloroform 
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12-47 
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16-40 



26 



13-46 



Dichlorobromomethane 12 



5-16 



16 



12-20 



13 



9-19 



Total Trihalomethane 41 



22-66 



52 



35-60 



44 



25-71 



All units in pg/l- 
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production of additional chlorinated by-products in the distri- 
bution system. 

E.3.3 CAPABILITY OF EXISTING PLANT 



As already inferred above, the existing chlorination facilities and 
plant operating practice are adequate for the production of disin- 
fected water. Plant management and staff are to be commended for the 
excellent track record achieved to-date in producing a high quality 
effluent. 

The levels of TTHM formed are low and do not appear to pose a health 
risk to the consumers. 

E.3.4 REQUIREMENTS FOR OPTIMUM DISINFECTION PROCEDURES 

Short-term changes identified above will require the installation of 
one additional chlorine scale. The use of acidified alum during 
certain times of the year will require further study by plant manage- 
ment. 

Long-term modifications require the installation of ammonia storage and 
feed facilities. We suggest the use of aqua ammonia rather than gas 
which eliminates requirements for softening dilution water and problems 
associated with the storage and metering of a hazardous gas. Space for 
ammonia storage and feed equipment is available as it was provided for 
in the original design of the plant. 

E.4 OTHER CONCERNS 

E.4.1 TASTE AND ODOUR CONTROL 

Powdered activated carbon is used for the control of taste and odour. 
For 1986 the average carbon dosage varied from 0.7 mg/L for February to 
9.7 mg/L for August. The range in average monthly dosages was similar 
for 1985 and 1984. Higher dosages are required during August and 
September each year - the highest daily dosage on record being 36.7 
mg/L for August 1984. 
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Carbon treatment effectively controls tastes and odours in the raw 
water at the St. Thomas treatment plant. 

E.4.2 FLUORIDE 

Sodium silicofluoride in solution form is added to the treated water 
for the control of dental caries in children. 

Raw water fluoride concentrations vary from 0.11 to 0.2 mg/L for the 
3-year record. Monthly average day dosages that were added ranged from 
0.93 to 1.15 mg/L for 1986, 1.11 to 1.32 mg/L for 1985, and 0.79 to 
1.26 mg/L for 1984. The range in , monthly average day fluoride 
residuals for the same years were 1.23 mg/L, 1.27 mg/L and 1.13 mg/L 
respectively. 

In reviewing the daily records of Table 4.1 it will be noted that on 
several occasions the residual fluoride concentration in the treated 
water was less than the dosage added on that day. This will be evident 
from December 1986 values when the imbalances in residual to dosage for 
12 days of the month varied from 0.02 to 0.12 mg/L. The error is even 
greater considering that the raw water has a background residual of 0.1 
to 0.2 mg/L. 

For several days in November 1986 the opposite occurred and fluoride 
residual exceeded the daily dosage by a fair margin (November 4, 5 and 
6). 

The above inconsistencies may be due to: 

1) incorrect flow reading 

2) incorrect loss of weight recording/reading from the fluoride 
feeder 

3) error in fluoride analysis. 

Fluoride is analysed in the lab by SPADNS method using a Hach DR/2 
Spectrophotometer . 
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It is suggested that plant management review the current procedures for 
calculating the fluoride dosage and determining the fluoride residual 
in the treated water* 

E.4.3 ALUMINUM IN RAW AND TREATED WATER 

Aluminum analyses on raw and treated water are carried out in the plant 
laboratory using the Hach DR/2 Spectrophotometer. 

The monthly average day readings for raw water range from 0.01 to 0.04 
mg/L for 1986 to 1984. The raw water pH for the same period varied from 
7.7 to 8,3 units. These results appear to be low since at equilibrium 
in a pure system the minimum solubility of aluminum hydrolysis species 
is 0.004 mg/L as Al at a pH of about 5.8 and increases logarithmically 
with increasing pH to about 1.7 mg/L as Al at a pH of 8.5'. Values of 
0.1 to 1.0 mg/L Al are normally found in surface waters within the 
above pH range. 

Similarly, aluminum residuals in the treated water were quite low 
varying from 0.008 to 0.04 mg/L for the monthly daily average values of 
the 3-year record. The monthly treated water pH for this period varied 
from 7.20 to 7.59 units. It is known that the solubility of aluminum 
hydroxide species at equilibrium is about 0.13 mg/L Al at a pH of 7.4, 
hence the plant results are suspect. 

A jar test was performed on raw water collected from the plant on 
October 16, 1987. Two analyses for aluminum were carried out on the raw 
water and four on settled water from Jar Test 1 at the Enviroclean 
Laboratory in London, Ontario. The average raw water aluminum concen- 
tration was 0,13 mg/L (0.11 - 0.16 mg/L) at a pH of 8.26 and the 
treated water concentration was 0.15 (0.12 - 0.20 mg/L) at a pH of 
7.77. 



(*) Amirtharajan, A. & Mills, K.J., Rapid Mix Design for Mechanisms of 
Alum Coagulation. Journ. AWWA, 74:4:210 (Apr. 1982) 
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In view of the low aluminum residual values in raw and treated water 
obtained from the plant tests, it is suggested that the test procedure 
be reviewed and water samples be submitted to an outside laboratory for 
confirmation of plant test results. 

E.4.4 STABILITY OF WATER 

The Langelier Index for the treated water is negative, equalling -0.8 
during the summer and about -1.0 during the winter. This indicates 
that in the presence of oxygen the water will corrode metal piping. 
The water is generally deemed to be non-corrosive if the index is zero 
or slightly positive. For this reason it would be prudent to investi- 
gate means for stabilization of the treated water that is supplied to 
the consumer. 

E.4.5 WASH WATER CONSUMPTION 

Filter backwash water consumption for 1986 as a percentage of treated 
water averaged 3.12% and the range for monthly average values was 2.36% 
to 5.58%. These rates of backwash water consumption are higher than 
those normally experienced with conventional treatment. The validity of 
the data and methods for reducing the amount of backwash water used 
should be investigated. 
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SECTION F - RECOMMENDATIONS 

F.l SHORT-TERM MODIFICATIONS 

a) Operations and Process Control 

1. Initiate a flow meter calibration programme to verify the accuracy 
of existing meters and, if necessary, to recalibrate flow meter 
instrumentation. 

2. Prepare and maintain an up-to-date process piping flow diagram at 
the plant. 

3. Operate both pretreatment modules during peak summer demand 
peridos. 

4. In the calculation of the applied alum dosage, a concentration 
factor of 649 kg/m' for the alum solution is currently being used. 
For commercial strength alum solution (48.18% alum by weight, S.G. 
of 1.33) the correct factor is 640.8 kg/m' . This value (640.8 kg 
alum per m^ of solution) should be adopted for future calculation 
of the applied alum dosage. 

i. Confirm the accuracy of the sodium silicofluoride loss-of-weight 
recorder and verify analytical test results for fluoride obtained 
with the plant lab spectrophotometer. 

i^, Results for dissolved aluminum in the raw and treated water are 
very low. The validity of the results should be confirmed by 
verification of test procedures and confirmation of results with 
an outside lab. 

f« Consideration should be given to reducing the aggressiveness of 
the treated water. 

ft. The wash water consumption as a percentage of treated water flow 
is higher than normal and the validity of the records and methods 
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for reducing the amount of backwash water used should be investi- 
gated. 

9. The filter media should be inspected at regular intervals; perhaps 
as often as every six months. 

b) Particulate Removal 

1. Continuous Monitoring of Optimum Coagulant Dosage 

Investigate the benefits of using a Streaming Current Detector 
with strip chart recorder to monitor the optimum coagulant dosage 
as determined in the laboratory by jar tests and/or streaming 
current titrations. 

Estimated Cost: $16,000 

2. Flocculant Aid 

Investigate the benefits for using a polyelectrolyte as a floccu- 
lant aid in the treatment process. 

Benefits to be derived from using a flocculant aid include: 

1) the need for a lower alum dosage hence the production of less 
alum sludge requiring treatment and disposal, 

2) production of a faster settling floe with better filtering 
characteristics. 

if the investigation produces positive results, and management 
decides to implement a flocculant aid feed system, then polymer 
storage and feed equipment will have to be provided. A prelimin- 
ary estimate of the cost for the installation of such a feed pack- 
age is: 

$60,000 
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3. Filter Preconditioning 

Several studies have shown that filter preconditioning with a 
polymer or coagulant will result in lower levels of turbidity 
breakthrough and for a shorter duration, in a filter at start-up 
following a wash. This procedure, which can be achieved by adding 
a polymer to the rinse cycle of the filter backwash, should be 
investigated for possible implementation. 

4. Filter Operation 

In order to reduce filter breakthrough after a wash, management 
should investigate letting a filter rest for about 15 minutes 
after a wash before returning the filter to service. 

An additional way of reducing filter breakthrough after start-up 
is to filter to drain. This procedure should be investigated, at 
reduced filter rates, using the manually controlled filter drain 
pipe. If the procedure proves to be successful, further studies 
will have to be carried out to determine requirements for the 
installation of filter to drain piping capable of handling the 
design flow rate of the filter. 

c) Disinfection 

1. Monitoring Postchlorlnation Dosage 

A separate weigh scale for postchloirination service should be 
instal led. 

2. Adjustment of Raw Water pH 

Improve the efficiency of disinfection by lowering the raw water 
pH to about 7.2 to 7 A. This may be achieved by using acidified 
alum as a coagulant. Treatment at a lower raw water pH would have 
additional benefits such as: 1) improvement in the efficiency of 
alum coagulation, and 2) reduction in the aluminum carry-over in 
the treated water. 
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Sulphuric acid could be considered as an alternate chemical for pH 
reduction. 

The estimated cost for a sulphuric acid application package is: 

$50,000. 

F.2 LONG-TERM MODIFICATIONS 

a) Particulate Removal 

Modify Rotodip alum feeders to provide for automatic dosage 
control relative to the Streaming Current Detector output signal. 

b) Disinfection 

At the present there are no problems with bacteria in the distri- 
bution system. Effective control is achieved by maintaining a 
high chlorine residual in the water leaving the plant and, in the 
case of the Port Burwell supply, by re-chlorinating the water at 
the elevated tank. An alternate method, practiced by large muni- 
cipalities in Ontario to control microorganisms in the distri- 
bution system, is to postammoniate the treated water at the plant. 
This technique should be considered for application at the St. 
Thomas plant if problems with bacterial growth and the development 
of taste and odour should be experienced in the distribution 
system. 

The estimated cost for the installation of a postammoniation 
treatment package, consisting of aqueous ammonia storage and feed 
facilities is: 

$40,000 
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APPENDIX B - JAR TEST RESULTS 

Jar tests were carried out on raw water taken from the St. Thomas 
W.T.P. on October 16, 1987, when the raw water turbidity was relatively 
high at about 53 NTU. 

Two tests were run in order to establish the optimum alum coagulant 
dosage for treatment. Test procedures and results obtained are 
presented at the end of this appendix. It will be noted that test 
parameters used for determining the optimum dosage include: time to 
when floe becomes visible, floe appearance, flox size and quantity, 
settling velocity, and turbidity of filtrate from a laboratory filter 
paper. Results for settled water turbidity are plotted in terms of 
settling velocity distribution curves for each test. Settling 
velocities measured ranged from 0.469 cm/min. (140 Igpd/sf) to 6.00 
cm/min. (1800 Igpd/sf). 

The aluminum content in the raw water measured 0.84 mg/L total and 0.16 
mg/L dissolved for Sample 1 and 0.11 mg/L total and 0.11 mg/L dissolved 
for Sample 2. Dissolved aluminum residuals in filtered water from Test 
1 were 0.12, D.13, 0.20 and 0.17 mg/L in jars 2, 3, 4 and 5 respec- 
tively. Anlayses were done by Enviroclean, a Division of MacLaren 
Plansearch Inc. 

For Test 1, the raw water turbidity was 53.2 NTU, the temperature 22*'C, 
and the pH 8.25. Apparent colour was measured at 30 Hazen units. Good 
treatment was obtained with an alum dosage of 15 mg/L; while at 20 mg/L 
the results were even better. To narrow down the optimum dosage point 
Jar Test 2 carried out. For this test the raw water turbidity was 52.7 
NTU and the pH was 8.27 units. Values for colour and temperature were 
identical to those in Test 1. Based on the results of Test 2, and the 
objective for obtaining the best treatment with the least amount of 
chemical consumption, 16 mg/L alum was the optimum alum dosage. At 
this dosage large, spherical and tight floe were formed. The maximum 
settling velocity measured was 4.29 cm/min. at which a satisfactory 
water turbidity of 1.50 NTU was achieved. This settling velocity is 
equivalent to 2.578 m/h or 1264 Igpd/sf. For full-scale design this 
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rate should translate to a tnaximum sedimentation tank overflow rte of 

1.29 m/h or 630 Igpd/sf. The filtrate turbidity of 0.08 NTU is 

indicative of good coagulation leading to a high quality effluent in 
full-scale treatment. 

Conclusions that may be drawn from the jar test trials are as follows: 

1* The optimum alum dosage is about 16 mg/L for a raw water turbidity 
in the order of 50 NTU, a pH of 8.27 units and water temperature 
of 22°C. 

2. The maximum settling velocity in the jars resulting in acceptable 
water quality was found to be 4.29 cm/min. or 1.29 m/h (630 
Igpd/sf) for full-scale design. 

S* Although laboratory filter test results do not allow prediction of 
plant filter design parameters, the result show that good filter 
performance can be expected at the optimum alum dosage with a well 
designed filter. 



I 
I 
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JAR TEST PROCEDURE 

X. Obtain sufficient raw water sample to test for raw water quality 
(turbidity, pH, temperature, colour, alkalinity) and to fill 6 
1.5 L glass jars with exactly 1 L of sample. 

2. Place all 6 jars in the gang stirrer and begin mix at 100 rpm. 
Quickly add the desired amount of primary coagulant to each jar. 
Add the coagulant to the vortex created by the fast stirring 
paddles. After coagulant has been added to the last jar, continue 
rapid mix for 60 seconds, then reduce the paddle speed to 30 rpm. 

1. If secondary coagulant is to be used as well, quickly add this in 
the desired amount to each jar during rapid mix. If the secondary 
coagulant is a polymer, then this should be added after the 
addition of primary coagulant. If activated silica is used, then 
the order of addition should be noted. 

4. Continue slow mix at 30 rpm for 30 minutes. After 30 minutes, the 
paddles should be stopped and removed from the jars. 

5. Following the start of the slow mix, observe the time of the first 
appearance of visible floe in each of the six jars, and also the 
appearance, size and quantity of floe at the end of the agitation 
or flocculation period. 

I, After 30 minutes of slow mix allow the samples to settle. From a 
fixed depth of 5 cm, the mid-point of the water depth in the jar, 
collect samples at 1,2, 4 and 8 minutes after the start of 
settling and analyse samples for turbidity. Samples drawn at 
these times represent settling velocities of 5, 2.5, 1.25 and 
0.625 cm/min. respectively. Plot the results in terms of settling 
velocity distribution curves. 

f. Following the settling period, pipette 200 mL of supernatant from 
each jar. Use 50 mL to wet a glass fibre filter disc and discard. 
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Filter the remaining sample and measure the turbidity of the 
finished water. Use a separate filter apparatus and filter disk 
for each sample from each jar. Use Gelman Sciences Type A/E 47 mm 
glass fibre filters or Whatman No. 40 filter discs. 



ST. THOMAS WATER TREATMENT PLANT 
JAR TEST RESULTS 



JAR TEST NUMBER: 1 



RAW WATER CHARACTERISTICS 
TURBIDITY : 63.2 NTU 
COLOUR : 30ACU 
TEMPERATURE : 22* C 
pH : e.25 



JAR 
» 


COAGULANT 

•ndOO^ 

{mgtQ 


FLOG CHARACTERISTICS 


SETTLED WATER SAMPLES 


FILTERED WATER 


Time 
to1«t 
doe 


AppMruic« 


Size 


Quantity 


Time 
(inin:«ec) 


Turbidity 
(NTU) 


Time 
(min:aec) 


TurtMity 
(NTU) 


rime 

(mln:*ec) 


Turbidity 
(NTU) 


Time 
(min:aec) 


TurUdlty 
(NTU) 


SAMPLES 


Turbidity 
(NTU) 


pH 


1 


AlMffl 
S 


inrfitod. 


•mall floe; 
■ample MHI turbid 

aftar 30 min. 


2 mm 


4 


1:40 


le.B 


2:40 


17.5 


4:40 


17.0 


10:40 


i4.e 


0.80 


7.04 


I 


Alum 

m 


Immed. 


■mall/madlum floe; 
Mmpla elaara ol 
lurbMUy between 
paitlelaaariar 16 min. 


3 mm 


4 


1:30 


4J 


2:30 


3.0 


4:30 


3.8 


10:30 


3.3 


0.14 


7.87 


3 


Alum 
(1 


Immod. 


medium 0w Hoc; 

10 min.: 

■ome Mnaller parMclea 


4 mm 


6 


1:20 


2.2 


2:20 


1,8 


4:20 


2.1 


10:20 


1.7 


0,11 


7.80 


4 


Alum 


Imnrwd. 


large, •pharical, tight 

floe: 

no apparent ahear damage; 

•ample cleared of turb. 

b/wpanielealn4mln 


4 mm 


5 


1:10 


1.3 


2:10 


0.08 


4:10 


1.03 


10:10 


1.00 


0.00 


7,74 


8 


Alum 
25 


intniOQ. 


floe characterielici 
eame at jar no. 4; 
turbidity cleared 
between particlee In 
2.5 min. 


4 mm 


5 


1:00 


1.0 


2:00 


O.SS 


4:00 


0,57 


10:00 


0.73 


0.11 


7,60 


6 


Alum 
30 


L— L--L^ll 

Imm9a. 


a* jar no. 4: 

turbidity cleared between 

particiealnZmin. 


4 mm 


5 


0:50 


4.4 


1:50 


0.58 


3:50 


0.4S 


0:50 


0.51 


0.11 


7,50 



. "^^^.7^3^ T' 



ST. THOMAS WATER TREATMENT PLANT 
JAfI TEST RESULTS 



JAR TEST NUMBER: 2 



RAW WATER CHARACTERISTICS 
TURBIDITY ; 52J NTU 
COLOUR : 30ACU 
TEMPERATURE : 22° C 
pH : 8.27 



JAR 

1* 


COAGULANT 
and DOSE 
(mg/L) 


FLOG CHARACTERISTICS 


SETTLED WATER SAMPLES 


FILTERED WATER 


Time 
to let 
Doc 


Appearance 


Size 


Quantity 


Time 
(min:«oc) 


Turbidity 
<NTU) 


Time 
(min:secj 


Turbidity 
(NTU) 


Time 
(mln:Bec) 


Turbidity 
(NTU) 


Time 
(min:eec) 


Turbidity 
(NTU) 


SAMPLES 


Turbidity 
(NTU) 


pH 


1 


Alum 
10 


Immed. 


•mall/medium floe; 
•ample clear* of 
turbidity between 
partkte* after ISmln. 


3 mm 


4 


1:40 


3.9 


2:40 


3.a 


4:40 


3.6 


10:40 


3.3 


0.15 


7.91 


2 


Ajum 

m 


Imm«d. 


medium Roc; 
■ample clean of 
turbidity between 
particle* alter 14min. 


4 mm 


6 


1:30 


3.e 


2:30 


3.2 


4:30 


2.6 


10:30 


2.4 


0.11 


7.88 


3 


Mum 

1* 


Immed. 


medium/laroe iize floe; 

•ample clear* after 

lOmln.; 

•ome (mailer panicle* 

remaining after 30 mfn. 


4 mm 


5 


1:20 


2.60 


2:20 


2.45 


4:20 


2.25 


10:20 


2.1 


0.11 


7.86 


4 


Alum 


immed. 


iirga, ipherlcal. tight 

Hoc; 

no apparent (hear damage; 

•ample clear od of lurb. 

bAw particle* in S min. 


4 mm 


S 


1:10 


1.50 


2:10 


1.42 


4:10 


1.27 


10:10 


1.25 


0.08 


7.85 


6 


Alum 
18 


Immed. 


floe characteriatic* same 
a* Jar no, 4; 

turbidity cleared between 
particle! In S min. 


4 mm 


s 


1:00 


1.66 


2:00 


1.20 


4:00 


1.57 


10:00 


1.48 


0.13 


7.83 





Alum 
2Q 


immed. 


noc characleristic* same 
aa Jar no. 4; 

turbidity cleared between 
particle* In 4 min. 


4 mm 


5 


0:50 


1.28 


1:50 


1.12 


3:50 


1.09 


8:50 


1.11 


0.12 


7.74 





19.95 




15.85 




12.59 




10.00 


m- 


7.94 
6.31 




5.01 
3,98 


IS 


3.16 


•H 


2.51 
2.00 


-H 

h 


1.58 
1.26 
1.00 


- 


0.79 




0.63 




0.50 




0.40 



D 



0.40 



Alum (5 mg/L) 
Alum (20 mg/L) 



SETTLING VELOCITY DISTRIBUTION CURVE 

JAR TEST NO, 1 




0.63 



1.00 



1.58 



2.51 



3.98 



6.31 



Settling Velocity (cm/min) 
+ Alum (10 mg/L) o Alum (15 mg/L) 

Alum (25 mg/L) * v Alum (30 mg/L) 



X 









k 



3.98 



3.16 



2.51 



2.00 



1.58 - 



1.26 



1.00 



SETTLING VELOCITY DISTRIBUTION CURVE 

JAR TEST NO. 2 



D 



0.40 



# 



□ Alum (10 mg/L) 
A Alum (16 mg/L) 



0.63 



D 



+ 



S|. 



& 



V 



D 



# 



D 



1.00 



1.58 



2.51 



A: 



3.98 



Settling Velocity (cm/mln) 
+ Alum (12 mg/L) o Alum (14 mg/L) 

X Alum (18 mg/L) v Alum (20 mg/L) 



V 



6.31 
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ANALYTICAL RESULTS 



Misc. Toro nto for Pt. Stanley Jar Tgsts SOURCE: 
Milligrams per litre (except for pH values and where stated) 



Water sainplgs 











g 


•Kt E 


t_ 
















o 


i/) UJ 




^ 


V 3 




■|j 












LlJ 


< 


i:;^ 






r— C 

o •»- 


nj f— 
3C 3: 


0) E Oi 

H* 3 'O 












5 ■ 


z: 

UJ tLl lU 

I- Z ^ 


>- UJ 




O t— r— 


VI 3 




I— lO 












5g 


a»-i- 


358 


DESCRtfTION 


1- <: * 


O < -I 


q: )— 


'-3 












87/12079 


16 Oct 87 


23 Oct 87 


Sample 11 - rw Test 1 


0.84 


0.16 


8.25 














12080 


H 


H 


2 - RW Test 2 


0.11 


0.11 


8.27 














12081 


It 


II 


3 - FW Test 1 


- 


0.12 


7.87 


10 












12082 


II 


1* 


4 - FW Test 1 


- 


0.13 


7.80 


15 












12083 


H 


II 


5 - FW Test 1 


- 


0.20 


7.74 


20 












12084 


H 

Legend: 

RW = Raw W 
FH - FiUe 


•1 

Iter 

'ed Water 


6 - FW Test 1 




0.17 


7.69 


25 




A 
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20 Nov 87 
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APPENDIX C 
TABLES OF OPERATING RECORD 



I 
I 



TABLE 1 

WATER PLANT OPTIMIZATION STUDY 

"PLANT FLOWS" 



TABLE 1.0. FLOWS (ML/d» 



HOE WPOS PROTOCOL 



Page 1 of 1 







1 im 








IddS 










1984 




1 1983 1 




1 KAX. 


KIN. 


1 AV&. 


TTRx. 


1 HIN. 


~Wfi. 


Max. 


HIN. 


1 AVG. 1 HAX. 1 MIN. 1 AVG. 1 


JAN 


1 R 


1 
|29 


.03 


17 


.10 


23 


.67 


26 


.11 


1 14 


.27 


21 


.34 


25 


.53 


15 


.36 


1 22 


1 1 1 1 
•14| 1 1 1 




1 T 


|21 
I- — 


.45 


12 


.58 


17 


.31 


|32 
1 


.15 


1 14 


.28 


21 


.72 


28 


.27 


18 


.70 


1 25 


• 29 1 1 1 1 

1 1 1 1 


FEB 


1 R 


127 


.46 


15 


.85 


23 


.29 


127 


.98 


1 16 


.20 


23 


.25 


26 


.93 


18 


.36 


1 22 


.69 1 1 1 1 




1 T 


120 
1 


.67 


10 


.80 


17 


.27 


1 28 
1 


.25 


1 16 


.77 


22 


.96 


29 


.38 


17 


.21 


1 25 


.66 1 1 1 1 

1 1 1 1 


HAR 


1 R 


126 


.40 


117 


.44 


23 


.84 


[26 


.34 


1 16 


.70 


23 


.15 


24 


.67 


17 


.02 


1 22 


.69 1 1 1 j 




1 T 


119 


.75 


1 13 


.45 1 
1 


18 


.19 


123 
1 


.18 


1 12 


.59 


18 


.45 


1 27 


.63 


20 


.38 


1 25 


■ 80 1 1 ) 1 
1 1 1 1 


APR 


1 R 


127 


.08 


1 20 


.15 1 


24 


.61 


1 31.65 


1 14 


.47 


1 23.92 


! 26 


.39 


1 14 


.95 


1 22 


1_ 1 1 __| 

.541 1 1 1 




1 T 


123 
1 


.29 


1 14 


.12 1 
1 


19 


.48 


123 

1 


.90 


1 11 


.46 


1 18 


.31 


31 


.35 


1 22 


.91 


1 27 


.751 1 1 1 
1 1 1 I 


HAY 


R 


131 


.86 


16 


.29 1 


25 


.99 


1 31 


.50 


16 


,96 


24 


.30 


24 


.20 


12 


.00 


22 


.451 1 1 1 




1 I 


26 


.51 


10.9^ 1 
1 


20 


.56 


125 


.03 


13 


.33 


19 


.39 


30 


.00 


12 


.40 


20 


.851 1 1 1 
1 1 1 I 


JUN 


R 


38 


09 


16 


.02 1 


26 


.48 




33.10 


17 


.55 


25 




.94 


31 


95 


19 


.89 


25 


.241 1 1 1 




1 


30 


74 


13 


49 1 


20 


.77 


25 


.87 


12 


.79 


20 


.90 


33 


.SI 


16 


.38 


21 


■«2> 1 1 1 


JUL 


R 


32 


44 


17 


1 
40 1 


25. 


43 


31 


75, 


16 


05 


24 




.57 


29 


.09 


17 


.10 


22 


M ! ! ! 




T 1 


27, 


?}. 1 


11 


89 


20 


65 1 


25 


38 1 


12 


70 


19 


.49 


34 


44 


8 


.80 


20 


.09 [ 


Aim 1 


R 

T 1 


30 


^M 


16 


50 1 


24 


82 1 


35 


22 1 


22 


33 


28 


68, 


30 


40 


14 


70 


24 


•«5| 1 1 1 




27. 


''1 


11 


87 1 


21 


87] 


27 


92 


18.93 j 


23 


01 1 


35 


64 


15 


'^1 


23 


.?4| I......I ] 


SEP 1 


R 1 


31, 


30 1 


19 


82 1 


26. 


51 1 


31 


21 1 


21 


20 


26. 


64 1 


32 


08 


21 


04 


24 


751 1 1 1 




T 1 


28, 


10 1 
1 


16 


72 1 


22. 


88 1 
1 


24. 


431 
1 


17. 


59 1 
1 


21. 


071 
.__ 1 


35 


191 
1 


18 


321 
1 


24. 


291 1 1 1 
1 1 1 1 


OCT 1 


R 1 


32. 


• " 1 
511 


16, 


35 1 


25, 


831 


29. 


541 


21, 


— 1 
201 


26. 


181 


30 


— 1 
931 


15. 


481 


,_ _, — __, , 

23.721 1 1 I 




T 1 


27. 


92 1 


13. 


411 


20. 


431 


23. 


831 
1 


15. 


381 


19. 


79 f 
1 


33 


851 


14. 


681 


23.121 1 1 1 
till 


NOV 1 


R 1 


31. 


■ 1 

321 


16. 


621 


24, 


■ 1 

49 1 


31. 


101 


17. 


051 


25, 


59 1 


28. 


191 


16. 


1 
751 


22. 


991 1 t 1 




T 1 


25. 


581 


12. 


40 1 
— - 1 


18, 


971 
1 


23. 


211 
1 


10. 


711 
1 


18, 


281 
1 


28. 


611 
1 


17. 


301 
1 


23. 


061 1 1 1 
1 1 1 __| 


DEC 1 


R 1 


28. 


— 1 
461 


13. 


631 


23, 


— 1 
561 


29. 


— 1 
231 


16. 


551 


23. 


-■I 

271 


24, 


141 


12. 


1 

04 1 


21. 


— J 1 1 __| 

041 1 1 I 




T 1 


22. 


78 1 
1 


9. 


02 1 


10. 


341 

1 


21. 


481 
1 


10. 


941 
1 


16. 


441 
1 


23. 


181 

1 


12. 


271 
1 


20. 


831 1 1 1 
1 1 1 1 



TABLE 1.1: DAILY FLOWS (ML/d) 1986 

RAW WHIER 



HOE WPOS PROTOCOL 
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1 bAV 


JAN 


1 m 


' MAR 


1 m 


MAY 


JUN 


JUL 


AUG 


SEf 


OCT 


1 MOV 


m 1 


1 

1 HON 
1 










i' 








1?.82 






26.50 1 


1 TUE 
1 








1 27.08 






26.46 




30.02 






2V.22 1 


1 WED 
1 


18.92 






1 25.19 






28.38 




30.05 


26.45 




26.56 1 


1 THU 


26.29 






1 25.11 


26.49 




32.44 




26.52 


29.40 




28.02 1 


1 — 
1 FRI 
1 


24.96 






1 24.56 


1 26.05 




26.00 


25.67 


29.18 


29.77 




25.05 1 


1 

1 SAT 
1 


19.39 


21.45 


23.43 


24.50 


24.94 




26.00 


21.72 


24.91 


16.35 


23.50 


24.04 j 


1 SUN 

1 


21.46 


17.79 


18.71 


20.15 


25.15 


25.14 


19.68 


21.52 


20.82 


25.18 


17.96 


23.68 1 


1 

1 HON 

1 1 


26.43 


25,93 


24.49 


26.19 


22.80 


31.75 


30.93 


16.50 


25.89 


28.92 


23.22 


21.60 1 


1 TUE 
1 1 


29.03 


24.12 


26.37 


25.55 


25.96 


16 .02 


27.50 


29.71 


30.22 


29.70 


2tt.lO 


26.90 j 


1 HEO 

1 1 


27.27 


24.32 


25.52 


23.99 


26 .90 ] 


38.09 


24.35 


21.80 


26.50 


24.98 


25.70 


25.17 ] 


1 1 

1 THU 1 


26.52 


22.74 


26.40 


24.85 


27.62 1 


28.19 


23.44 


28.30 


26.30 


32.89 


25.41 


27.02 j 


1 FRI 1 
I 1 


24.36 


22.96 


24.17 


26.88 


26.48 1 


26.02 


24.32 


23.78 


31.30 


26.13 


23.56 


25.24 I 


1 1 

1 SAT 1 
1 1 


23.84 j 


21.05 


21.80 


24.01 


24.05 1 


26.79 


25.63 


22.24 


22.27 


24.37 


24.44 


23.54 I 


1 1 

1 SUN 1 


19.05 1 


19.95 


17.44 


24.29 


24.09 j 


21.03 


17.40 


22.81 


23.16 


19.57 


16.92 


23.34 1 


1 HON 1 
1 1 


24.94 


23.42 


23.41 


24.43 


24.52 1 


31.60 1 


24.77 


23.58 


24.01 


20.10 


28.63 


24.64 j 


1 1 

1 TUE 1 
1 1 


24.09 1 


24.73 


24.98 


24.06 


31.70 j 


31.80 j 


30.10 


22.52 


30.61 


25.33 


24.68 


25.14 j 


1 1 

1 MED 1 
1 1 


23.69 1 


21.80 1 


24.79 1 


24.35 1 


28 .96 1 


25.46 1 


22.40 


24.96 


30.50 


32.51 


28.12 


26.32 ] 


1 1 

t THU 1 
1 1 


28.23 1 


24.031 


24.311 


23.571 


22.86 1 


30.35 1 


22.73 


25.37] 


28.61 


30.05 


24.48 


20._4_6_ 


1 1 

1 FRt 1 

1 1 


24.701 


24.85 1 


24.511 


26.97 1 


29.871 


23.471 


21.30 1 


25.50] 


22.46 


25.71 


24.09 


23._6_0_ 


1 1 

1 SAT 1 
1 1 


20.641 


24.59 1 


24.69 1 


24.821 


23.65 1 


25.18] 


23.75 1 


24.40 1 


__22_.4lj 


25.36 


24.14 j 


23.50 j 


1 1 

1 SUN 1 
1 1 


19.03 j 


15.85 


18.37 1 


21.99 1 


24.67| 


24.73| 


24.90| 


21.41| 


29.10| 


19.38] 


19.80 1 


20.38 j 
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TABLE 1.1 (cont'd.) 

RAW WATER - 1986 
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BAY 


1 JAN 


1 FEB 


KaFi 


1 m 


1 HAY 


1 JUN 


1 JUL 


1 AUG 


SEt- 


dCT 


n6v 


bit 1 


MON 


1 24.98 


1 27.46 


25.42 


1 24.61 


1 16.29 


t 21.17 


1 25.95 


28.65 


23.82 


23.43 


27.29 


25.88 1 


TUE 


1 24.02 


1 26.39 


24.54 


1 24.28 


t 26.05 


1 28.54 


30.33 


30.21 


27.91 


26.84 


24.97 


23.40 j 


WED 


1 24.28 


1 22.35 


25.30 


24.49 


29.75 


31.20 


26.96 


30.16 


30.54 


29.03 


24.58 


23.60 [ 


THU 


1 24 . 35 


1 24.70 


23.94 


25.04 


23.71 


23.02 


26.63 


25.48 


27,51 


24.77 


30.98 


15.14 j 


FRI 


24.04 


1 25.28 


25.70 


26.33 


24.79 


30.80 


28.70 


30.25 


29.89 


31.25 


24.19 


13.63 1 


SAT 


17.10 


23.42 


25.08 


23.30 


24.47 


25.85 


24.45 


23.76 


20.85 


23.24 


23.19 


20.72 j 


SUN 


21.66 


22.31 


23.26 


20.30 


24.85 


22.73 


22.19 


22.14 


25.58 


18.60 


23.42 


16.45 


HON 
1 


23.34 


23.27 


22,16 


26.87 


26.44 


21.96 


22.51 


26.08 


30.11 


24.23 


24.32 


18.65 


I TUE 
1 - 


24.38 


24.07 


25.99 


26.69 


28.86 


32.85 


26.80 


25.92 


25.01 


25.50 


31.32 


_22^34_ j 


1 WED 

1 


25.53 


24.37 


25.51 


23.80 


25.14 


24.05 


22.11 


25.35 




27.59 


23.46 


24.58^ 


1 THU 
1 


24.08 


25.65 


25.99 




31.86 


28.69 


28.64 


29.93 




24.47 


25.33 


1 


1 FRI 
1 


23.16 


23.39 


24.19 


_______ 


31.09 


28.81 




25.08 




29.75 


28.48 


. ___.^__ 1 


1 SAT 

1 






24.18 




25.63 


25.29 




22.47 






23.78 




1 SUN 






22.63 






24.13 




17.10 






16.62 




1 HON 
1 






21.69 






19.84 












1 


1 TUE 
1 1 














■ 












I 

1 MAX 1 


29.03 


27.46 


26.40 


27.08 


31.86 


38.09 


32.44 


30.25 


31.30 


32.51 


31.32 


_28_.46_{ 


1 HIN 

1 1 


17.10 


15.85 


17.44 


20.15 


16.29 


16.02 


17.40 1 


16 .50 


19.82 


16.35 


16.62 


13.63 1 


1 [ 

1 AVG 1 
1 1 


23.67 


23.29 


23.84 


24.61 


25.99 1 


26.48 


25.43 1 


24.82 


26.51 


25.83 1 


24,49 


23.56 1 
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l"DAr 



I HON 
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FE6 I MAh I AMt I Hay I M 



I 



T r 

I 24.33 I 
I- 



JUL 



23.26 



AU6 I ^tP I 6Ct I t<fl\^ I DEC 



TUE 



14.50 



I 22.92 I 
■I- 



I 



21.50 



27.00 



I WED 



21.55 



I 24.96 t 26.36 I 



I- 



I- 



26.00 



24.82 



I THU 



22.25 



I 24.84 1 26.05 1 



I- 



I- 



■)- 



31.75 



26.97 



28.88 



FRI 



22.81 



23,06 1 24.30 1 23.311 22.41 I 



I 



I- 



I- 



I- 



30.59 



32.57 



24.88 



28.92 



I SAT 



17.51 



19.66 I 23.64 I 



I- 



I- 



14.47 I 

-I 

17.37 I 
I 



23.20 I 
■I 



26.13 
22.88 



20.78 
16.05 



32.49 
24.18 



23.50 



24.02 



SUN 



20.90 



17.40 I 22.97 



I- 



23.60 I 



23.71 



21.20 



19.07 



20.08 



I HON 



20.45 
26.11 



23.10 I 21.48 I 25.49 I 22.49 I 



■I- 



I- 



I- 



23.34 
32.26 



23.54 
29.28 



26.42 
32.32 



23.35 



24.47 



26.66 



25.19 



I TUE 



22.05} 23.66 1 26.97! 23.14' 



I- 



27.67 



28,92 



27.99 



25.16 



UEO 



23.92 
22.65 



23.39 I 
23.49 ! 



24.05 ! 



25.95 j 
24.49 j 



25.02 
24.38 



25.79 
31.77 



21.82 
20.01 



_30^21 
27.59 



28.38 



23.94 



29.70 



25.44 



I THU 



24.03 ! 



30 .53 
31.21 



30.53 



24.55 



24.67 



I FRI 



21.95 
16.57 



21,48 I 19,54 I 24.40 I 28.41 | 



I- 



•I- 



•I- 



I- 



26.08 
30.65 



21.45 
23,32 



32.74 
35.22 



27.40 
28.06 



25.05 



26.13 



I SAT 



24.79 I 23.52 I 23.11 I 23.66 I 
I- 



23.42 
28.39 



26.10 



26.38 



I SUN 



22.88 
23.04 



21.76 1 22.37 1 18.211 23.26 1 



I 



I 



I- 



l- 



25.20 
28.89 



20.12 
19.59 



34.11 
29.82 



23.02 
22.23 



17.05 



20.21 



I HON 



23,70 I 23.98 I 24.92 I 22.58 



I- 



I- 



25.70 
30.67 



24.45 



24.79 



I TUE 



21.61 
18.93 



22,28 I 
1. 

22.20 I 
I- 



22,93 I 24,73 I 29,97 1 



I- 



•I- 



•I- 



29.90 
24.85 



23.71 
21.01 



33.89 
28.44 



26.62 
29.54 



31.10 
25.41 



26.25 



I HEO 



24.07 1 22.80 I 24.62 1 



•I- 



I- 



I- 



27.45 
30.15 



25.57 



I THU 



23.27 
22.81 



24.23 1 24.74 1 28,49 I 22.50 I 



I- 



•I- 



I- 



I- 



26.82 
25.13 



18.42 
27.26 



31.54 
24.64 



28.31 
25.72 



26.64 
26.34 



29.23 



I FRI 



27.35 1 22.41 I 25.19 1 24.07 I 



I- 



I- 



I 



I- 



24.44 
23.84 
23.83 



25.17 
20.29 
22.43 



SAT 



21,51 
18.00 



23.00 I 24.23) 23.71 1 22.92 1 



I- 



I- 



26.56 
22.10 



23.02 
24.15 



22.90 
22.33 



26.10 

25.35 



25.17 
22.18 



I SUN 



16.20 I 13.74 I 17.90 I 



I 



1 



16.96 I 
L 



■"^^ 



:-y^- ■ i.~ 
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1 DAY 1 JAN FEB Hfik Af»R 1 HAY | JUfi JUL 1 AUG 1 SEt> 


1 OCT kOv bit 1 


I 1 II II 

1 HON 1 20.45 23.93 25.46 25.30 1 19.24 1 23.07 25.44 1 25.09 1 25.15 


j 25.06 26.39 25.20 ] 


1 TUE J 22.75 27.98 24.76 27.82 1 23.34 1 24.70 29.85' 33.02' 27.81 


1 24.45 25.38 24.73J 


11^^^ '22.25 24.55 24.19 23.95 1 23.82 | 28.97 24.15' 24.04' 29.03 


28.74 25.36 26.14] 


1 THU 1 23.50 23.58 23.43 29.35' 25.33 | 23.11 28.40 ' 31.94' 27.07 


27.88 24.43 26.23| 


1 FRI 1 24.31 24.40 26.34 25.15] 28.5?' 23.54 28.64' 31.00 | 28.65 


28.85 29.10 25.33' 


'^^^' 18.82 23.93 23.49' 25.34.' 24.40,' 23.71 23.54] 24.19' 23.54 


25.74 24.77 25.0o' 




21.89 25.06 16. 75] 


1 _ _|_ _ _ 1 1 _ _| _j 1 1 1 

1 HON 1 23.411 26.411 23.68] 23.76] 21.61] 24.33] 31.32] 26.24] 27.72 


_l — _ 1 1 

25.27] 21.62] 27.38] 


1 ~ 1 1 1 ~~ 1 1 1 *"l — "1 1 


1 j 1 

28.82' 26.66 18.26| 


1 1 |---- 1 1 1 1 1 1 1 

1 WEO j 22.36' 27.24 j 23.09 j j 31.50' 23.41 | 23.75' 25.03,' 27.64 


29.39 25^71 1^x22 | 




25.06 26^94 I6..55| 


1 1~ 1 *"*" 1 "■ 1 — "■ 1 1 1 1 

1 '''" 1 1 25.07 j j 26.59 | 29.47 | | 30.17 | 26.00 


23.JIL _-24.wa4 




26.75 16.84] 


1 SUN j 17.34 ] ] ] 17.55 ] ] ] 21.20 


21.07] 




22.01! 


1 TUE 1 t 11 1 1 1 
1 1 1 1 1 1 


19.33' 


1 ^j{ 26.11 27.98 26.34 ] 31.65 31.50 | 33.10 | 31.75 | 35.22 ] 31.21 
____ _ ^I, _ 


29.54 31.10 29.23 1 


1 ..|, 1- 1 1 1 

1 KIN 14.27 16.20 16.70 1 14.47 16.96 ' 17.55 ' 16.05 J 22.33 ] 21.20 


21.20 17.05 16.55! 


, 21.34 23.25 23.15 | 23.92 24.30 | 25.94 | 24.57 | 28.68 | 26.64 26.18 | 25.59 | 23.27 1 
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1 bAv M m 


nm AM MAY 1 JUN JUL AUG ttP I dCT 1 MOv DEC 1 


1 

1 HON 

1 


j [ ^ 1 20.90 1 1 


1 TUE 

1 


1 23.09 II 1 29.20 1 | 


1 "" 22.08 


21.77 30.14 I 24.65 | j 


1 !r 1 24.35 


21.89 23.84 j 29.41 ! 29.56 | 24.65 | 


l?_l 1 22.00 


23.18 I 22.35 I 23.67,' 23.40 ] 25.03! 23.40 ! 


ISATj jji.99^ 


1 1 — 1 1 1 1 1 1 

22.49] ] 23.80] 22.44] ] 23.30 22. Ill 23.12 1 23.50 23.831 


[ SUN 1 i5.3€ 1 21.45 


1 1 1 -| 1 1 1 1 

19.86] 20.88] 17.15] 22.19] 20.70 j 14.70 21.04] 18.69] 22.70 21.371 


1 HON t 17 41 1 23.01 


22.56] 18.90 ] 23.65] 23.00 ] 19.97] 21,65] 21.84' 16.87J 20.80 20.65! 


[ TUE [ 23.53 ! 21.91 


1-- -|- -I 1 1 1 1 . ( — - -_ 1 

22.98] 23.61 1 23.25 j 24.64] 25.40 ] 23.45 j 25.56] 21.85] 22.65] 22.65J 


1 ^^ 1 21.90 ] 23.48 , 


20.82 1 24.20 j 23.60 ] 30.45] 28.1?] 28.70 ] 26.97] 23.99 j 24.65] 23.55] 


j T"" j 23.46 j 21.88 


23.88 j 22.58] 22.85 | 24.82 j 27.90 ] 25.12 j 22.37 j 23.08] 25.8lj 23.12] 


1 FRI 1 23.111 22.50 1 
1 1 (_. 1 


23.67 1 22.98 1 23.97 1 23.56 1 22.20 1 29.52 1 22.90 1 30.93! 26.331 22.431 
1 i_, 1 1 1 1 |_. i_^ 1 1 


1 SAT 1 22.45 1 22.30 1 
1 1 1 1 


— 1 — 1 - I- 1 1 1 (— 1- 1 1 

22.87 1 23.05 1 22.87 1 23.43 1 22.60 1 22.40l 22.861 21.981 16.751 23.561 
1 1 1 1 1 1 „_| 1 1 1 


1 1 |---- — 1 
1 SUN J 15.36 1 22.89 1 


17.02 1 22.40 1 23.59 1 24.06 1 17.10 1 18.581 22.30l 15.481 20.6ll 18.271 
1 i_.»..^.._| 1 1 1 1 1. 1. 1 


1 "*■"■"" 1 ----—--( — - — 1 
1 HON 1 21.62 1 22.95 j 


1 J— .-..— 1 1 1 1 1 1. — — |. 1 

22.71I 21.90 1 22.04] 28.90l 23.35I 22.25) 23.961 25.661 22.851 22.671 


1 TUE I 25.53] 22.05 1 


23.65 1 22.95] 23.50 ] 25.35 j 24.9o] 28.22] 23.94] 23.59] 22. 2l] 21.82] 


! "El* 1 24.74 1 26.93 1 


22.63] 25.17] 21.90] 31.95] 22.62] 28.43] 30.38] 24.24] 28.19] 24. ll] 


1****" 1 ------- 1"---" 1 

! THU 1 23.07 1 24.83] 


23.50 ] 21. 57] 24.20] 24.15] 23.70| 24.39] 23.0l| 28.03] 24.05] 23.2o| 


1 1 1 _ — 1 

j fRI 1 23.05] 22.97 1 


-*"**"" 1 """""' — 1 1 1 1 1 1 1 1 1 

23.22' 23.43] 22.03] 23.9l| 17.82] 26.84] 24.5o| 23.89] 22. lo] 22.92' 


1 [ 1 1 

1 SAT 1 21.95 j 21.38 1 


22.38] 23.50] 24.18] 23.55] 20. 5o] 25.51' 24.76] 23.24' 23.37] 24.14] 


1 SUN 1 17.35 1 22.07 1 
1 1 1 1 


1 — ....-| J-- 1 ( 1 ( 1 — .,.._! 1 

19.66' 22.12' 12.08' 19.89' 19.25] 19.87] 22. 9o' 20. 4l' 18.93' 18.54' 



r^' 



TABLE 

liAY 
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Tan" 



TFT 



"HaT 



TRT 



TWy" 



JUN 



1 HON 
1 


' 23.00 


j 22.82 


1 24.32 


1 26.39 


1 19.30 


1 25.71 


1 18.02 


1 23.91 


1 23.11 


I 23.66 


j 24.01 


1 22.05 


1 TUE 


j 24.96 


1 21.71 


1 23.32 


1 24.62 


1 23.51 


] 31.68 


j 21.22 


1 30.15 


' 29.82 


j 22.94 


j 21.85 


1 22.79 


1 WED 
1 


1 24.15 


1 23.08 


1 22.60 


j 22.80 


1 24.11 


1 27.37 


22.57 


23.54 


1 24.15 


23.82 


1 23.32 


1 23.25 


1 THU 
1 


1 23.32 


] 22.83 


1 24.46 


j 24.72 


22.80 


23.79 


19.26 


28.49 


30.10 


27.23 


27.31 


23.86 


1 FRI 

i 


' 25_.20 


1 22.02 


23.12 


1 23.15 


24.09 


30.65 


21.45 


24.96 


22.84 


22.90 


25.47 


22.51 


1 SAT 
j 


' 21.84 


[ 22.87 


23.22 


18.66 


22,25 


23.58 


22.17 


21.91 


— 
26.66 


22.90 


' 18.46 


23.77 


1 SUN 
1 


22.64 


18.36 


23.85 

— 


14.95 


23.63 


20.52 


21.85 


21.33 


22,74 


20.05 


21^62 


20^96 


1 HON 
1 


23.98 


23.33 


22.25 


18.68 


23.11 


23.23 


25.24 


24.53 


23.70 


24.35 


22.36 


21.65 


1 TUE 
j 


22.62 


24.18 


23.96 




21.97 


22.21 


29.66 


29.09 


30.40 


32.08 


22.90 


— 

23.03 


12.04 


1 WED 

i 


22.50 


23.75 


22.42 




23.94 


22.45 


24.15 


22.91 


22.82 


26.27 


30.05 




23,15 


17.57 


1 THU 
I 


24.29 




24.67 




23.46 


23.85 


27.78 


26.34 


29.63 


30.80 






23.23 


14.76 


1 FRI 1 
1 1 


21.79 




21.98 


25.11 




25.63 


23.65 


22.74 


22.50 




22.25 


18.90 


1 SAT 1 
1 1 


22.27 




24.42 


23.16 




23.63 


22.65 




23.00 






13.10 


SUN 1 
1 1 


19.61 




1 


21.84 






22.21 




23.25 






19.20 


HON 1 
. 1 


22.48 j 






23.63 






27.80 j 










19.15! 


TUE 1 
1 


21.94 1 












24.89 1 












1 

HAX 1 
I 


25.53 ] 


26.93 


24.67 


26.39 


24.20 j 


31.95 


29.09 j 


30 . 40 j 


32,08 j 


30.93J 


28.19 


24.14' 


HIN 1 
i 


15.36 


18.36 


17.02 


14.95 


12.08 1 


19.89 


17.10 [ 


14.70 


21.04 1 


15.48 1 


16.75 


12.04! 


AVG 1 
1 


22.14 1 


22.69 


22.69 


22.54 1 


22.45 1 


25.24 


22.82 1 


24.85 1 


24.75 1 


23.72( 


22.99 1 


21.04| 



"3ur 



"ADg" 



TEF 



"5cr 



NOV 



"CRT 
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1 DAY JAN 


m 


1 HAR 


^Pk 


MAY 


JUN 


1 JUL 


AUG 


UP 


1 OCT 


1 NOV 


1 btc 1 


1 

1 HON 1 

1 1 












1 


' 


16.72 




1 


t 20.82 ( 


1 TUE 1 

1 1 






23.29 






1 20.89 




25.93 






1 21.46 1 


1 WED 112.16 






19.74 






121.38 




28.10 


1 22.35 




1 21.18 1 


1 THU 1 18.45 
1 1 ... 






119.85 
j 


19.96 




1 25.93 




23.99 


1 24.99 




1 22.78 1 


1 FRI (18.43 
j 1 


1 




119.83 


21.45 




1 20.06 


1 24.04 


1 25.24 


1 25.54 




1 19.12 1 


1 SAT 113.27 
1 j 


I 15.06 


118.17 




119.76 
|__ .. 


18.28 




1 18.40 


1 20.08 


' 22.62 


1 13.45 


16.70 


19.33 1 


i SUN 1 14.28 
1 1 


1 12.49 
1 ^_ 


1 13.45 


1 14.12 
1 


18.44 


' 18.23 


14.69 


1 19.97 


20.32 


21.10 


12.70 


19.00 1 


1 HON 1 18.52 
I I 


118.29 




17.27 


r 

18.20 


17.75 


26.46 


23.47 


1 11.87 


22.48 


24.35 


18.26 


16.20 j 


1 TUE 1 18.51 
1 I 


18.31 




18.53 




19.67 


21.35 


13.49 


21.93 


27.05 


26.81 


20.67 


22.25 


20.92 j 


1 WED 1 18.44 
1 __!„..,_„ 


18.45 


19.62 


19.46 


21.62 


30.74 


18.57 


20.45 


23.56 


21.41 


19.65 


20.76 j 


1 THU 1 18.50 


17.66 




19.47 


19.92 


22.40 


24.22 


18.51 


25.92 


22.16 


27.92 


18.30 


22.34 j 


j FRI j 18.41 


16.30 


18.45 


20.80 


21.37 


19.10 


18.58 


18.39 


25.30 


20.33 


18.14 


18.84 


j SAT j 18.30 


15.86 


17.08 


19.72 


18.27 


20.66 1 


18.34 


20.51 


19.68 


18.11 


18.50 


18.62 


j SUN j 13.48 


13.62 


11.66 j 


19.77 


19.56 


16.01 


11.89 


20.23 


21.24 


14.17 


12.! 40 


18.42 j 


[ HON 1 19.23 1 


18.22 j 


19.42 j 


19.51 j 


19.45 


24.96 


18.42 


26.25 


2_iai. 1 


.U..i4. 


22.54 


18.62 j 


jTUE [18.60 1 


18.44 1 


19.33 j 


19.49 1 


26.51 j 


27.00 


13.19 


18J)6 


.11.^2. 1 


aa.QQ. 

.2Z.21.I 
.2Q.45- 1 

j.a^4a. 1 

13.41 j 


19.76 


19.62 1 


[ «» j 18.54 1 


16.52 1 


18.53 1 


19.54 j 


24.43 1 


17.62 


-19u5p„ 


_2_a».5.4.. 1 


_ 21_. 7?_ 

_ 18.ip_ 

10.31 


21.40 1 


j THU 1 21.45 1 


18.53 j 


19,44 j 


18.45 [ 


18.72 


25.18 


19.00 


-23 a2. 1 


21.86 


1 "» [18.14 1 


18.75 1 


19.23 1 


21.80 1 


22.83 1 


19.09 [ 


18.06 1 


22 JLl^ 1 


18.11 


[J*T_j_i5_._„ 1 

1 SUN 1 13.25 1 
1 1 1 


18_._2_7__| 
10.80 1 


_17_._9_9__ [ 
14.07 j 


_19._4_5__ 
16.50 1 


_19_._4_5.. 
18.04 1 


MJX.\ 
18.74 1 


21.38 1 


.2.1 •.88. 
20.28 1 


25.42 j 


_ ia_.44_ 
14.66 [ 


__10._30_ 
14.96 j 






■P' 



TABLE 


1.1 (cont'd.) 

TREATED WMER 


- 1986 
















Pac 


le 2 Of 2 


\ bM 


1 JAN 


1 FE& 


MAR 


1 KPk 


NAY 


1 M 


JUL 


i AU& 


SEf* 


1 OCT 


1 Nbv 


1 bit 1 


1 

1 HON 

1 


1 18.58 


1 19.91 


19.63 


1 19.47 


10.94 


1 16.22 


21.91 


t 24.84 


19.80 


1 18.43 


1 20.99 


1 21.06 1 


1 TUE 
j 


1 18.62 


[20.67 


19.60 


1 19.54 


20.78 


1 22.90 


27.32 


26.56 


23.53 


20.93 


1 19.85 


1 19.46 1 


1 WED 
1 


1 18.31 


1 15.23 


18.54 


1 19.50 


24 .70 


26.14 


23.62 


26.53 


25.54 


23.46 


1 18.34 


1 19.32 1 


1 THU 
1 


18.64 


1 18.58 


19-72 


! 18.40 


19,29 


17.43 


23.32 


20.04 


22.67 


18.91 


25.58 


1 9.02 1 


1 FRI 

j 


18.45 


1 18.62 


19.70 


21.60 


19.42 


25.78 


23.38 


27.11 


24.47 


26.33 


18.18 


9-U9 1 


1 SAT 


12.58 


18.29 


19.75 


19.53 


18.30 


IS .62 


22.80 


21.24 


17.90 


16.95 


18.26 


16.62 1 




1 SUN 
1 


14.37 


15.04 


19.25 


14.52 


19.31 


16.96 


20.42 


20.53 


21.71 


13.62 


17.88 


11.62 1 


1 MOK 


18.39 


18.34 


16.82 


21.54 


21.95 


16.89 


20.47 


23.05 


25.54 


18.59 


19.38 


13.00 { 




1 TUE 
I 


18.50 


18.36 


18.49 


22.08 


22.62 


25.95 


23.04 


24.64 


21.45 


20.32 


25.22 


17.15 j 


1 WED 
1 


18.58 


18.37 


19.51 


19.47 


18.27 


19.31 


20.48 


22.60 




20.97 


18.20 


19.37 1 


1 THU 
1 


18.40 


18.36 


19.70 




26.36 


21.69 


25.54 


26.93 




19.53 


20.30 




1 FRI 
1 


18.44 


10.26 


19.61 




24.60 


23.03 




21.73 




23.06 


23.94 


*—*_ .. 1 


1 SAT 
1 --- 






19.70 




20.92 


18.31 




18.54 






19.66 




1 SUH 
1 

1 HON 

I 






15.31 
16.93 






13. B6 
13.76 




_12_._5_7__ 






Ai^Q2. 


1 


1 TUE 
1 














1 


: 




.; 






1 

t HAX 
I 


21.45 


20.67 


19.75 1 


23.29 


26.51 


30.74 


27.32 


27.11 


29.10 


_2J_._9_2__ 


25.58 


22.78 1 


1 HIN 
1 1 


12.58 


10.80 


13.45 1 


14.12 


10.94 


13.49 


11.89 


11.87 


16.72 


13_.jll _ j 


12.40 


9.02 1 


1 1 

1 AVG 1 

1 1 


17.31 


17.27 


19.19 1 


19.48 


20.56 


20.77 


20.65 1 


21.87 


22.88 


20.43 1 


18.97 1 


18.34 1 



TABLE 1.1: DAILY FLOWS (ML/d) 1985 

TTEfllED WRIER 



HOE WPOS PROTOCOL 
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1 bM 


M 


1 m 


HAr 


kPK 


f HAY 


1 JUN 


1 JUL 


AUG 


1 UP 


6a 


Ndv 


m I 


1 

I HON 


1 

1 _ 


^ 


18.63 


1 




1 17.83 












1 TUE 
1 


14.73 






18.28 






18.66 






22.95 






1 UED 
1 


21.15 






1 18.54 


1 20 .90 




21.08 






19.32 






1 THU 
1 


23.18 1 




18.53 


1 20.26 




25.38 


21.22 




23.80 






1 FRI 

1 


23.18 


123.10 


23.18 


18.35 


1 18.21 




24,52 


25.42 




20.81 


19.80 




1 SAT 


16.10 


120.68 


23.18 


11.46 


18.54 


21.14 


17.01 


27.92 




18.93 


17.27 




1 SUN 

j ,^ 


21.26 


117.04 


21.64 


12.85 


18.38 


18.80 


12.70 


20.18 


19.14 


18.81 


13.21 


14.04 j 


1 HON 
1 


20.96 


[23.18 


20.69 


18.55 


18.24 


18.55 


18.42 


21.26 


17.59 


20.57 


18.48 


18.27 j 


1 TUE 
1 1 


23.18 


1 23.18 


23.18 


21.53 


18.52 


27.78 


20.13 


25.15 


22.39 


23,83 


20.55 


18.26 1 


t WED 

1 — • 1 


23.18 


I 2^-^^ 


23.18 


18.45 


20.27 


21.64 


16.42 


24.84 


22.35 


18.01 


21.40 


_18.34_ 1 


1 THU 1 
j 1 


20.82 


j 23.18 


18.16 


18.57 


18.99 


25.46 


15.65 


21.96 


23.88 


23.69 


18.46 


.18.27. j 


1 FRI 1 

1 1 


21.82 


j 23.18 


14.02 


18.43 


23.71 


21.33 


16.33 


25.82 


24.22 


21.09 


.18*32. 


_i8*46.| 


1 SAT 1 

j I 


17.10 


123.18 1 


18.55 


18.21 


18.30 


24.40 


18.63. 


27.54 


18.19 


18.48 


18.20 


.18^44_ j 


1 SUN 1 

1 t 


23.18 


123.18 1 


16.22 1 


13.89 


18.45 


20,28 


15.78 


27,35 


21.62 


16.35 


10.71 


-13.72.! 


1 HON 1 

1 1 


23.18 


j 23.18 I 


18.31 j 


18.72 


18.37 


23.85 


16.38 


_2_2_._6_3 _ 


_2_1,_4_5._ 


.15._38. 


.lU^Z. 


-ia.2a_| 


t TUE 1 

1 1 


23.18 


1 22,99 1 


18.33 I 


18.53 


24.02 


25.25 1 


17_._8_4__ 


_2_7_._10_ ' 


Ai-Al. 


M'Al. 


JL8.._2_7.. 


.18.36. 


1 UED 1 

1 1 


19.64 


1 23.18 j 


18.27 j 


18.31 


19.79 


19.36 


16.69 


22.55 


_2_1._11__ 


_2_3_._74.. 


-is.ai.j 


1 THU 1 

1 1 


23.18 


123.18 1 


18.35 j 


23.30 


18.38 


22.34. 


15.35 


25.15 


24_.43__ 


21_.31._ 


13.,.4_4.. 


_2_1._4_8__ 1 


1 FRI 1 


23.18 


128.25 1 


18.32 j 


20.12 j 


18.28 


18.66 


21,92 


20.30..! 


18_.28_. 


IS.D3..\ 


18.- 3P„ 1 


18_._4_3__ 


1 SAT 1 

1 1 


22.89 


123.18 1 


18.23 1 


18.39 j 


18.30 


20.76 j 


19_.27__ 


13^93.. 


19.24.. 1 


18..71__ 


18.. 01.. 1 


_13_.2_2_ 1 


1 SUN ! 

1 1 


18.59 


116.77 1 


13.68 1 


12.80 1 


13.33 1 


18.34 1 


18.07 1 


19.23 1 


19.05 1 


18.21 1 


14.93 


14.81 1 



-njv»^ ^ — _-»*■- 



TABLE 1.1 (cont'd.) 

TFEAIH) WA1ER - 1985 
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1 bAY 


JAN 


1 m 


HAR 


1 m 


HAY 


JUN 


1 JUL 


1 AUG 


SEP 


OCT 


1 NOV 


bit 1 


1 

1 HON 

1 


20.53 


1 

123.18 
1 


18.51 


(19.74 


14.31 


18.15 


1 20.22 


1 21.08 


21.25 


18.05 


1 18.31 


18.54 1 


1 TUE 


23.18 
I-- 


1 26.68 
1 


18.27 


122.56 


18.45 


18.70 


1 24.55 


1 26.30 


21.68 


18.73 


1 18.40 


18.44 1 


1 WED 

1 


1 23.18 
I-- 


125.20 
1 


18.42 


118.33 


18 ,48 


25.87 


1 18.03 


1 19.63 


23.45 


21.15 


I 18.37 


18.45 I 


1 THU 
1 


1 23,18 
1 


123.18 



18.58 


1 23.90 


20.85 


18.09 


1 22.66 


1 24.48 


19.81 


19 .62 


1 18.44 


18.35 1 


1 FRI 
1 


1 32.15 
1 


1 23.18 


118.75 


1 18.41 


1 24.17 


18.66 
1 


1 23.02 


24.53 


23.51 


[ 21.41 


1 20.09 


18.40 j 


1 SAT 
1 


(20.41 
1 


122.99 


1 18.42 


1 18.54 


1 13.99 


1 

1 18.62 


1 19.53 


1 

19.04 


19.29 


19,35 


j 18.22 


18.02 1 


1 SUN 
f 


14.28 


19.28 


12.59 


12,11 


13.21 


1 

I 19.46 


1 23.89 


19.35 


19.86 


15,48 


1 17.74 


10.94 j 


1 HON 
1 


23.18 


23.18 


18.57 


18.41 


18.18 


1 — — 

1 19.34 


1 25.00 


21.34 


23.03 


18.44 


] 15.86 


18.70 1 


1 TUE 
1 


23.18 


23.18 


18.52 


23.04 


18.28 


1 

j 23,12 


1 25.10 


26.21 


19.82 


20.06 


18.26 


13.01 1 


1 WED 
1 


23.09 




25.70 


18.43 




25.03 


1 18 . 36 
1 


1 18.08 


20.16 


22.14 


22.30 


18.39 


13.84 1 


1 THU 
\ 


23.18 


23.18 


17.82 




20.81 


1 

1 25.84 
1 




23.62 


21.29 


18.43 


19.87 


10.98 1 


1 FRI 
1 






18.55 




22.14 


1 

1 24.20 
1 _ _ . 


1 1 


23.80 


20.94 




21.95 


16.19 1 


1 SAT 
1 






18.43 




1 1 1 
t 18.01 1 1 


19.20 1 


20.30 




18.41 


11.44 1 


1 SUN 
1 






12.56 




1 12.79 1 1 




17.62 






14.63 { 


1 HON 
j 














20,80 


> 




15.77 j 


1 TUE 

1 


1 


















13.35 j 


1 

1 HAX 

1 


32.15 


28.25 1 


23.18 


23.90 1 


25.03 


25.87 


1 25.38 1 


27.92 [ 


24,58 


23.83 


23.21 1 


21.48 1 


1 HIN 
1 


14.28 


16.77 1 


12.59 1 
1 


11.46 1 


13.33 


12.79 


1 12.70 j 


10.93 j 


17.59 1 


15.31 


10.71 1 


10.94 I 


1 AVG [ 
1 1 


21.72 


22.96 1 


1 

18.45 1 


18.31 1 


19.39 


20.90 


1 19.49 1 


23.01 [ 


1 

1 

21.07 1 


19.79 


18.28 1 


16.44 1 



TABLE 1.1: DAILY FLOWS (Miyd) 19B4 

TEEATED WATER 



HOE WPOS PROTOCOL 
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1 bAY 1 Jam 1 m m \ m hay 


JUN 1 JUL 1 AUG 1 $EP Ott NOV 1 Hit ) 


III 1 

1 HON 1 1 1 1 

1 1 1 1 j 


III II 

1 1 1 20.90 1 1 

II t 1 


1 TUE 1 1 1 1 30.00 
1 I 1 1 


1 ,| 1 ( 1 

1 1 1 30.05 t 1 


1 UED 1 1 26.10 1 1 29.07 
1 1 __| 1 j 


__ 

1 1 28.49 1 22.93 | | 
__ __( ^ 


1 THU 1 1 25.94 1 25.85 t 28.88 
1 I i 1 


1 1 29.35 1 33.85 24.62 1 | 
• __ 1 1 1 __ _ 1 _ 1 


1 FRI I 1 26.02 1 26.14 I 29.60 
I I j I I j 


r 1 1 1 I-- 1 

1 18.20 1 1 26.70 1 25.33 23.09 1 1 
1 1 __ __ 11 


t SAT 1 1 26.00 1 26.04 1 1 29.83 
1 „_| 1 1 j 


1 1 1 1 1 1 

1 18.17 1 1 23,96 1 19.40 22.56 23.18 1 23.18 1 
1 _ _ 1 1 1 1 


1 SUN 1 19.04 1 24.49 1 23.56 1 24.98 1 24.50 


1 1 1 __ __| 1 1 

18.05 1 16.65 1 15.65 1 18.82 16.08 23.18 1 22.41 1 
1 1 ) 1 1 


1 1 --| 1 «-*- [ 1 

1 HON 1 21.76 1 25.90 1 26.27 1 22.91 1 29.35 
1 1 1 1 1 1 


18.02 1 16.411 18.97 1 23.36 15.58 20.50 j 20.28 1 


1 TUE 1 25.68 1 25.69 1 26.30 1 26.21 1 23.87 
l~~"""l~~" 1--— --- 1 -..-.-- 1 -. 1 


1 1 1 1 1 1 

19.83] 22.52 1 20.21 1 28.38 1 18.67 1 23.18 1 23.18' 


1 HED 1 25.54 1 25.83 | 23.77 1 26.15 1 18.38 


1 1 1 1 1 1 — ~ 1 

28.19 1 23.32 1 29.05 1 30.63 1 18.73 j 23.18 1 23.18 1 


1 THU 1 26.05 1 25.67 | 27.63 | 25.73 | 18.58 


1 1 1 1 1 1 1 

20.98 1 25.64 1 26.39] 23.36] 18.89] 26.22] 22.89 j 


I ^^^ j 25.92 j 25.85 j 26.33 | 26.45 | 13.58 


1 1 1 1 1 ___ 1 — _ 1 

18.18 1 18.15 j 33.53 I 23.36' 33.79' 25.83 | 23.18 j 


1 SAT 1 25.89 f 25.97 | 26.21 ) 26.36 | 18.40 


18.30 1 17.70 1 23.30 1 19.61 | 18.46 | 17.30 1 23.18 1 
1 1 I 


1 SUN 1 18.70 1 26.25 | 20.38 | 26.40 | 18.41 | 
I _._. [.____..,..._«»_, I _._.___-_ 1 


20,65 1 8.80 1 18.67 1 19.42 | 14.68) 19.49 | 17.78 1 

1 1 i I I I I 


1 HON 1 25.12 1 25.40 | 25.94 | 24.50 | 17.86 | 


24.811 18.20 1 21.03 ( 18.97 1 25.38 1 23.76 1 23.18 1 
,. ( 1 1 1 1 1 1 


1 TUE 1 28.05 1 26.45 j 26.32 | 26.78 1 18.15 1 
1 I _ 1 j _.__.____._ _| 


21.18 1 17.18 1 25.99 1 19.08 1 23.18 1 23.18 1 23.18 1 
1 1 1 u 1 1 I 


1 UED 1 28.27 1 29.38 | 26.23 1 27.25 1 18.14 1 


28.68 1 23.69 1 28.211 30.00 1 23.37 1 27.14 1 23.18 1 
1 1 1 1 1 1 1 


1 THU 1 25.50 1 27.90 \ 26.04 | 27.02 1 23.39 1 

I __„_ j _„-.__! ) 


18.98) 23.50 1 19.03 1 21.02 1 29.11 1 23.44 1 23.181 
I I _- j 1 I I 1 


1 FRI I 25.47 1 26.09 I 26.38 1 27.22 1 18.27 1 


23.711 16.19 1 24.08 t 28.12 1 23.09 1 23.18 1 23.181 
1 |_ 1 1- 1 1 1 


1 J 1 1 1 1 1 

I SAT 1 25.36 1 24.81 I 25.52 | 26.84 ( 18.29 1 

II 1 i i_ 1 


1 1 1 1 1 1 1 

18.40 1 17.52 1 27.58 1 27.59 t 23.28 t 23.18 1 23.18 1 
1 1 1 1 1 1 1 


1 1 1 1 1 1 1 

j ^"^ j 21.02 1 26.21 j 23.22 j 28.30 j 12.40 j 


__ 1 1 — 1 1 1. 1 1 

16,38 1 16.94 1 18.27 1 22.70 1 19.18 1 18.641 18.371 



TABLE 1.1 (Gont'd.) 

TREA1ED WATER - 1984 
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1 DAY 


1 JAN 


1 m - 


r Hkk 


kPk 


1 HAY 


M 


JUL 


AUG 


1 StP 


1 OCT 


1 I^OV 


m 1 


1 

1 HON 
1 


1 25.53 


1 26.28 


1 26.33 


30.53 


1 19.13 


21.43 


19.67 


22.01 


1 25.19 


1 23.18 


1 23.18 


23.18 1 


1 TUE 


1 27.87 


1 26.20 


t 25.78 


30.93 


1 18.33 


28.71 


21.11 


35.64 


35.19 


1 23.18 


1 23.18 


23.18 1 


1 WED 
( 


1 27.49 


1 26.33 


1 26.16 


31.35 


1 19.34 


24.11 


23.24 


20.23 


23.52 


24.12 


1 23.18 


23.18 1 


1 THU 
|- 


1 25.26 


1 25.72 


1 25.94 


30.53 


1 18.51 


23.56 


18.00 


28.07 


30.13 


26.42 


28.61 


23.18 1 


1 FRl 
|. 


27.76 


1 26.19 


1 26.55 


30.46 


1 18.45 


33.51 


18.51 


21.87 


19.44 


23.18 


25.13 


23.09 1 


1 SAT 
j 


25.69 


25.95 


26.18 


26.31 


18.20 


19.04 


18.25 


19.58 


24.82 


23.18 


19.64 


23.18 1 


1 SUN 
|_ 


25.88 


22.66 


26.43 


23.12 


18.14 


17.88 


18.23 


19.45 


21.54 


20.58 


20.55 


12.48 1 


1 HON 
|_. 


26.00 


25.85 


26.47 


25.90 


17.92 


18.48 


21.42 


20.74 


30.59 


23.18 


23.18 


22.32 [ 


1 TUE 
1 


26.28 


17.21 


26.09 


29.87 


18.33 


27.32 


34.44 


20.58 


33.39 


23.18 


23.18 


12.27 j 


1 WED 
1 


25.48 


25.98 


26.26 


30.57 


17.95 


24.77 


18.42 


26.79 


29.63 


29.63 


23.18 


16.77 1 


1 THU 



28.21 




26.81 


30.20 


18.28 


24.58 


23.15 


29.61 


33.96 




23.18 


15.68 1 


1 FRI 
1 


25.02 




26.38 


30.32 




21.86 


21.16 


19.27 


19.16 




23.18 


19.14 1 


1 SAT 
1 


26.14 




26.20 1 


30.21 


1 


18.53 


18.27 




19.20 






12.27 1 


1 SUN 
1 


22.90 






29.12 






18.26 




19.13 






20.05 [ 


1 HON 
1 


26.00 






30.01 






26,39 j 










1G.87 j 


1 TUE 

1 


25.79 












21.49 1 












1 

t HAX 


28.27 


29.38 


27.63 


31.35 


30.00 j 


33.51 


34.44 ] 


35.64 


35.19 j 


_33.85 j 


28.61 


23.18 


1 MIN 
1 


18.70 


17.21 


20.38 


22.91 


12.40 1 


16.38 j 


8.80 1 


15.65 j 


18.82 1 


14.68 ] 


17.30 


12.27 


1 AVG 
1 


25.29 


25.66 


25.80 


27.75 


20.85 1 


21.82 1 


20.09 1 


23.94 1 


24.29 1 


23.12 1 


23.06 


20.83 1 



TA8LE 2 

WATER PLANT OPTIMIZATION STUDY 

"PARTICULATE REMOVAL SUMMARY" 



TABLE 2.0: PARTICULATE REMOVAL SUMMARY 



HOE WPOS PROTOCOL 
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im 




1 \m 


1984 [ 


l9d^ t 




MAX. 


HIN. 


AV6. 


1 MAX. 


1 HIK. 


1 AVG. 


MAX. 


1 HIN. 


1 AVG. MAX. 1 MIN. 


1 AVfi. 1 


JAN 


1 

1 Turbidity (FTU) 


R 


36.0 


5.7 


13.3 


|153.0 


1 10.0 


54.0 


15.3 


1 ^-^ 


1 3.3 








1 


T 


0.17 


0.09 


0.13 


1 1.09 


1 0.10 


O.IS 


0.15 


1 0.10 


1 0.12 1 








1 Prine Coagulant 


wj/L 




17.3 


10.3 


1 12.8 


1 38.9 


' 9.2 


20.1 


12.7 


1 6 6 


t 9 1 








1 Coagulant Aid 


»g/L 


















' u » u 


' J m 2. ' 








1 Filter Aid 


"g/L 




























1 Metal Res. A1 
1 


»g/L 


R 


1 0.04 


1 0.01 


1 0.02 


1 0.02 


1 


0.02 


0.06 


1 0.02 


1 0.04 1 








1 
1 ^11 


1 


1 0.02 


1 0.01 


1 0.02 


1 0.01 


1 


0.01 


0.07 


t 0.02 


1 0.04 1 








1 pH 

1 


R 


1 8.43 


1 7.90 


1 8.22 


1 8.25 


1 7.68 


7.98 


8.18 


1 7.98 


1 8.06 1 








1 


1 


1 7.82 


1 7.41 


1 7.59 


7.61 


1 6.98 


7.29 


7.58 


1 7.39 


1 7,50 1 








1 Temperature 



(°C) R 


1 6 


1 3 


1 4.2 


5 


1 2 


3.3 


5 


1 2 


1 3 1 


1 




FEB 


Turbidity (FTUJ 


R 


1 9.8 


5.1 


6.5 


28.0 


3.8 


6.3 


72,4 


3.5 


I14.5 1 


— 1""— 








T 


0.22 


0,13 


0.17 


0.23 


0.15 


0.19 


0.27 


0.12 


0.16 1 








Prime Coagulant 


"g/L 




13.4 


8.5 


10.6 


15.1 


7.3 


8.4 


28.7 


7.0 


11.8 1 


1 






Coagulant Aid 


»g/L 
"ig/L 








■ 














1 






Filter Aid i 






















1 






Hetal Res. A1 i 


■g/L 


R 


0.02 


0.01 


0.02 


0.03 


0.01 


0.02 


0.02 





0.01 1 


1 








T 


0.03 


0.01 


0.02 


0.02 


0,01 


0.02 1 


0.05 





0.02 1 


1 






pH 


R 


8.57 


7.76 


8.281 


8.39 


7.84 


8.06 1 


8.22 


7.77 


8.06 1 


1 








- T 


7.80l 


7.22I 


7.561 


8.18 


7.17 1 


7.47 1 


7,60 


7.10 


7.34 1 


t 1 


J 




Temperature | 


°C) rI 


7 1 
1 


3 1 
1 


4.8 1 
1 


6 1 


3 1 


3.6 1 


5 


3 


4 1 


1 1 
1 1 




HAR 1 


Turbidity (FTUJ 


R 1 


1 
246.2 1 


3.4 I 


— 1 
29.5 1 


224.0 1 


9.2 1 


56.6 1 


86.0 1 


4.7 


20,9 1 


— 1 1 

1 1 








T 1 


0.171 


O.O7I 


O.I2I 


0.691 


O.I2I 


0.21 1 


0.31 1 


0.11 


0.17 1 


1 1 






Prime Coagulant 


ng/LJ 1 


51.9 1 


12.1 1 


22.8 1 


47.5 1 


10.9 1 


24.3 1 


30.6 1 


8,5 1 


16.7 1 


1 1 






Coagulant Aid 


>9/L 1 


1 


1 


1 














1 1 






Filter Aid 
Metal Res. A1 


■9/L 1 


1 


1 


1 














1 






mg/L R 1 


O.O2I 


1 


O.Oll 


O.O3I 


O.Oll 


0.01! 


O.Oll 


I 


0.01 1 


1 








T 1 


O.O2I 


O.Oll 


O.O2I 


O.O2I 


O.Oll 


0.01: 
8.03 


0.02 1 


0.01 


0,02 


1 






pH 


R 1 


8.581 


7.981 


8.33I 


8.I4I 


7.76 1 


8.46 1 


7.48 1 


8.23 1 


1 








T 1 


7.67 1 


7.32I 


7.50I 


7.54I 


7.061 


7.32 


8.05 1 


7.09 1 


7.38 1 


1 






Temperature ( 


**C) R 1 

1 


8 1 

1 


4 1 
1 


6 1 

1 


8 t 


3 1 


5 


6 1 


3 1 


4 1 


1 

1 








:?tgvt n-^ 



'-i^- 



TABLE 2.0 (cont'd.! 



a 
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HAJTT 


HIN 


1 AVfi 


■~KR5? — 1 UTU — nmj* — 


TTUtV — r 


1984 

UfEl — 




1983 




APR 


1 

! Turbidity (FTU) 


R 


50.5 


10.7 


1 n«u« 

1 

1 21.6 


424.0 


■1111. nvu. 

13.7 189.6 


MAX. I 
1 

180.0 1 


MIN. 

9.8 


1 AVG. 

1 43.9 


MAX. MIN. 


AVG. 1 




1 

1 Prime Coagulant 


T 

mg/L 


0.12 
24.4 


0.05 
7.9 


1 0.07 
1 16.4 


0.28 
68.6 


O.llj 0,16 
9.6 128.4 


0.171 
28.7 1 


0.10 
11.0 


1 0.14 
19 3 








1 Coagulant Aid 


nig/L 






1 




1 


1 




f J— ^ * ~i 








1 Filter Aid 


mg/L 






1 




1 

t 


1 f 












1 Metal Res. A1 

1 


mg/L R 


1 0.04 


1 


1 0.02 


0.081 


0.02| 0.03 


1 0.011 





1 0.01 








1 

i 11 


T 


f 0.03 


1 


1 0.01 


1 O.OIJ 


1 0.01 


t 0.021 





1 0.01 








1 pH 


R 


1 8.29 


1 7.92 


1 8.13 


1 8.461 


7.94) 8.11 


1 8.221 


7.76 


1 8.06 








1 


T 


1 7.70 


1 7.38 


1 7.52 


1 7.681 


7.171 7.39 


1 7.411 


6.94 


7.26 








1 Temperature 

1 


(°C) R 


1 12 


1 7 


19.4 




1 11 1 
1 _ 


5 1 8 


• 1 

t 10 1 
1 1 


6 


8 






MAY 


1 Turbidity (FTU) 


R 


27.5 


9.0 


15.8 


92.8 1 




6.5 1 18.2 


1 |. 

1251. 1 


12.3 


39.6 










T 


0.14 


0.06 


0.08 


0.11 


0.101 0.14 


0.18| 


0.11 


0.14 








Prime Coagulant 


mg/Li 
mg/L 


16.3 


8.0 


10.5 


20.5 1 


8.4 111.5 


40.5 1 


9.1 


16,5 








Coagulant Aid 








1 


1 


1 












Filter Aid 


mg/L 1 








1 


1 


1 

1 










Metal Res. A1 


mg/L) R 


0.05 


0,01 


0.03 


0.041 


0.011 0.02 


0.041 





0.01 










T 1 


0.04 


0.02 


0.03 1 


0.03 


O.OU 0.01 


0.031 


1 


0.011 




i 




pH 


R 1 


8.221 


7.801 


8.05 1 


8.34 


7.981 8.15 


8.101 


7.921 


8.011 










T 1 


7.70 1 


7.431 


7.54 1 


7.591 


7.29( 7.45 


7.40| 


7.061 


7.271 








Temperature 


(°C) R 1 
1 


16 1 
1 


10 1 

1 


13 1 


15 1 


9 1 12 1 
^1 1 


13 1 
1 


9 1 
1 


11 1 

1 






JUN 1 


Turbidity (FTU) 


R 1 


72.3 1 


12.3 1 


29.1 1 


72.5 1 


10.4 1 21.4 1 


85.3 1 


1 

8.3 1 


1 

23.0 1 










T 1 


0.141 


0.081 


0.10 1 


o.iq 


0.1^ 0.15 1 


0.211 


0.121 


0.16| 








Prime Coagulant 


mg/L 


1 1 


24.1 1 


8.2 I 


12.8 1 


23.11 


10.2 1 13.4 1 


20.3 1 


7.3 1 


11.3 1 








Coagulant Aid 


mg/L 


1 1 


1 


1 




1 


1 1 


1 


1 


1 








Filter Aid 


ng/L 


1 


1 


1 




1 


( 1 


1 

1 


1 

1 


1 








Metal Res. A1 


mg/L 


R 1 


0.041 


1 


0.02 1 


o.oq 


0.03 0.02]| 


1 

- 1 


1 

- 1 


1 

- t 










T 1 


0.031 


o.oii 


0.02 1 


0.03 


1 0.008) 


0.03J 


O.Oll 


0.021 








pH 


R 1 


8.071 


7.581 


7.79 1 


8.1^ 


7.63 7.88 1 


8.25| 


7.781 


8.051 










I ' 


7.48| 


7.161 


7.35 1 


7.4^ 


7.1$ 7.32 1 


7.821 


7.191 


7.42| 








Temperature 


(°C) R 1 

1 


16 1 
1 


12 1 
1 


13.9 1 


17 1 
1 


11 1 13.9 1 
1 1 


19 1 
1 


11 1 
1 


14 1 
1 







TABLE 2.0 (cont'd.) 
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\m 




1965 


1^84 1 


im 1 




HAX. 


HIN. 1 


AV6. 


HAX. 


1 HIH. 


1 AVG. 


HAy. 


HIN. 


AVG. 1 HAX. 1 HIH. 


Ave. 1 


JUL 


1 

1 Turbidity (FTU) 


R 


78.3 


8.3 ! 


26.8 


40.0 


I 8.6 


1 19.0 


60.7 


8.2 


24.8 1 








1 


T 


0.11 


0.07I 


0.08 


0.19 


1 0.11 


1 0.14 


0.27 


0.11 


0.18 1 








1 Prime Coagulant 


mg/L) 


23.7 


9.3 \ 


14.2 


17.4 


1 9.1 


1 12.5 


19.9 


8.4 


14.6 1 








1 Coagulant Aid 


mg/L 




1 






















1 niter Aid 


mg/L 


1 


1 






















1 Hetal Res. A1 


rag/L R 


0.021 


o.oil 


0.02 


0.04 


1 


1 0.01 


0.02 





0.01 1 








1 


T 


0.031 


0.02I 


0.03 


0.02 


\ 


' 0.01 


0.02 


0.01 


0.02 1 








1 pH 


R 


8. Ill 


7.361 


7.72 


8.30 


7.34 


7.73 


8.19 


7.46 


7.80 1 








1 


T 


7.40l 


7.O5I 


7.28 


7.52 


6.83 


7.22 


7.52 


6.95 


7.32 1 








1 Teaiperature 

1 


CC) R 


20 1 


14 1 
...... 1 


18.2 


21 


14 


17.2 


20 


13 


15 1 






AUG 


Turbidity (FTU) 


R 


5".o'l 


...... 1 

5.8 1 


16.5 


48.7 


2.7 


20.5 


31.0 


9.1 


15.9 1 










T 


O.lll 


O.O7I 


0.09 


0.22 


0.12 


0.16 


0.20 


0.11 


0.14 1 








Prime Coagulant 


(«gA) 


22.0 1 


7.5 1 


11.4 


18.3 


8.1 


12.6 


18.6 


10.7 


12.8 1 








Coagulant Aid 


(•9/L 


1 


1 






















Filter Aid 


(■3/L 


1 


1 






















Hetal Res* A1 


(■g/L R 


0.031 


1 


O.O2I 


0.03 


0.02 


0.02! 


0.03 


0.02 


0.03 1 










T 


0.03) 


O.O2I 


O.O3I 


0.03 


0.01 


O.OIE 


0.03 





0.02 1 








pH 


R 


8.40l 


7.421 


7.8II 


8.45 


7.36 


7.93 


8.35 


7.50 


7.85 1 










T 1 


7.45I 


7.I4I 


7.29I 


7.52 


6.98 


7.29 


7.39 


6.91 


7.20 1 








Temperature 


CC) R 1 

"■■•"*—■■ — 1 


24 1 


19 1 


21 1 


23 
. 1 


19 1 


21.5 


24 


18 


21 1 






SCP 1 


Turbidity (FTU) 


R 1 


195.0 1 


— ....[. 
10.0 1 


33.5 1 


.— — . 
120.2 1 


7.7 1 


24.7 


139.2 1 


5.6 


35.2 t 










T 1 


o.ii 


O.O7I 


o.iol 


O.I9I 


O.I3I 


o.isl 


0.22 1 


0.09 


0.15 1 








Prime Coagulant 


mg/L 1 


36.7 1 


10.0 1 


14.6 1 


25.6 1 


8.5 1 


12.2 1 


37.7 1 


7.1 


16.1 1 








Coagulant Aid 


«g/L 1 


1 


1 




1 




1 














Filter Aid 


»g/L 1 


1 


1 




1 




1 














Metal Res. A1 


Mg/L R 1 


o.o4 


1 


0.0 2I 


O.O3I 


1 


O.Oll 


0.02 1 


O.Oll 


0.02 1 










T 1 


o.o4 


1 


O.02I 


O.O3I 


1 


O.Oll 


O.Oll 


1 


O.Oll 








pH 


R 1 


8.2^ 


7.761 


7.97I 


B.42I 


7.54I 


7.94I 


8. Ill 


7.34I 


7.89 1 










T 1 


7.5d 


7.ld 


7.33I 


7.59I 


7.I3I 


7.32I 


7.50I 


7.01 1 


7.241 








Temperature 


(°C) R 1 


21 1 
1 


18 1 
1 


19.5 1 
1 


22 1 
1 


20 1 


21 1 

1 


20 1 


16 1 


19 1 







"ma 



!J^7 



t^k: 
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mt 




I9d5 


1984 1 


im 1 




MAX. 


Hirt. 


AVG. 


MAX. 


MIN. 


1 AVG. 


Mi. 


1 MIH. 


m, MAX. 


HIN. AVG. 1 


OCT 


1 Turb1(Jtt> (FTU) 




R 


174.7 


9.51 


50.1 


210.8 


19.2 


1 

1 53.6 


89.7 


1 6.6 


29.8 










T 


0.12 


0.08 


0.09 


0.18 


0.11 


1 0.14 


0.24 


1 0.13 


0.17 






1 Prime Coagulant 


mg/L) 




33.5 


10.3 


18.2 


32,3 


10.2 


1 16.9 


19.0 


1 6.3 


11.0 






1 Coagulant Aid 


mg/L) 

mg/L 

(ng/L) 














1 












1 Filter Aid 














1 












1 Hetal Res. A1 


R 


0.04 





0.02 


0.05 


0.01 


0.025 


0.03 





0.01 










T 


0.03 





0.02 


0.04 





0.025 


0.03 





0.021 






1 pH 




R 


8.46 


7.76 


8.13 


8.26 


7.98 


8.12 


8.15 


7.83 


8,011 










T 


7.54 


7.23 


7.42 


7.52 


7.24 


7.42 


7.55 


7.27 


7.40 1 






1 Temperature 


(°C) 


R 


20 1 


15 


If). 5 


20 


15 


16.8 


13 


15 


16 . 3 1 




NOV 


Turbidity (FTU) 




R 


108.0 1 


23.7 




49.3 


162.5 


31.3 


91.5 


214. 


26.2 


86.7 1 1 










T 


0.111 


0.08 


0.09 


0.21 


0.09 


0.13 


0.18 


0.10 


0.14 1 1 






Prime Coagulant 


mg/L 




25.2 1 


13.5 


10.3 


28.0 


13.0 


20.6 


24.7 


7.9 


16.7 ( 1 






Coagulant Aid 


mg/L 




1 






















Filter Aid 


mg/L 




1 






















Metal Res. A1 


mg/L 


R 


0.05 1 





0.02 1 


0.06 


0.03 


0.04 


0.03 





0.02 1 1 










T 


0.02 1 


0.01 


0.02 


0.04 


0.01 


0.03 


0.01 





1 1 






pH 




R 1 


8.421 


8.00 


8.16 1 


8.35 


7.78 


8.16 


8.12 


7.58 


7.94 1 I 










T 1 


7.581 


7.29 


7.45 1 


7.69 


7.02 


7.51 


7.52 


7.31 


7.40 1 1 






Temperature 


(°C) 


R 1 


15 1 
1 


8 1 

1 


11.8 1 

j 


15 


9 


12.4 


15 


9 


11.3 1 1 




DEC 1 


Turbidity (FTU) 




R 1 


223.0 1 


22.5 1 


89.7 1 


219.2 1 


15.8 1 


81.9 


159.0 


20.0 : 


69.4 } 1 










T 1 


0.161 


0.061 


0.09 1 


0.19 1 


0.09 1 


0.12 1 


0.39 


0.12 1 


0.18 1 1 






Prime Coagulant 


(mg/L 




33.1 1 


15.0 1 


22.8 1 


34.3 1 


8.8 1 


20.4 i 


29.7 1 


8.7 1 


17.3 1 I 






Coagulant Aid 


(mg/L 




1 


1 


1 


















Finer Aid 


(mg/L 




1 


) 


1 


















Metal Res, A1 


(mg/L 


R 1 


0.02| 


1 


0.01 1 


0.04 1 


0.01 1 


0.03 1 


0.02 1 


1 


0.01 1 1 










T 1 


0.02| 


1 


0.01 1 


0.02 1 


1 


0.01 1 


0.04 1 


1 


0.01 1 1 






pK 




R i 


8.19| 


7.87 1 


8.06| 


8.33| 


8.02 1 


0.16 1 


8.06 1 


7.64 1 


7.85 1 1 










T 1 


7.50| 


7.20| 


7.40 1 


7.76 1 


7.39 I 


7.59 1 


7.52 1 


7.27 1 


7.37 1 1 






Temperature 


(°C) 


R 1 


10 1 
1 


6 1 
1 


7.3 1 
1 


10 1 


3 1 


6.4 1 


9 1 


5 1 


7 1 1 





TABLE 2.1: PARTICULATE REMOVAL PROFILE January 13 R6. 
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I «.« TURBIDITY /FTUV ' CflAGUUtiT | «A6. 1 FkttR 1 MtUL m. 1 ■ ■. r TEHP 

(DATE . TORBIOITY (FTUJ , ^^^^ , ^j^ , ^^^ , ^^ ,^^^, ^ j p„ 1 TEHP. 


1 Raw 1 Set. Filter 


(reat. mq/L nq/L iig/L Raw j Treat. Raw Treat. 


— u' T r 

Raw 1 


1 1 22.2 1 9.7 I .15 


•15 10.3 1 0.11 7.65 


3 


1 2 1 21.0 1 8.3 1 .15 


1 .15 1 13.1 1 8.09 7.74 




j 3 j 17.5 1 7.2 1 .11 


! .11 ! 14.3 1 1 1 7.90 7.57 

.■.•____!__ 1— .»-_____ 1 ^_ 1 I 1 




1 4 1 13.5 1 6.6 1 .09 
1 1 j j 


1 .10 1 10.7 1 1 if J 1 8.33 1 7.74 
1- ._j 1 ^1 _ 1 1 1 




1 5 1 15.8 1 6.5 1 .11 
1 1 1 j 


.12 1 12.7 1 


1 \ 1 8.19 1 7.82 
,| 1 1 


1 -1 

1 * \ 


1 6 1 36.0 1 7.2 I .11 
\ — 1 1„ 


.12 1 15.7 1 


1 ! t 8.25 1 7.55 
...... II II 


1 1 


1 7 I 13.5 5.3 1 .09 
1 ^^ 1 1 1 


.09 1 U.6 1 


1 1 1 J 

1 1 1 8.43 1 7.58 
._.i 1 1 1 


1- 1 

1 3 1 


1 8 1 11.8 1 4.8 1 .11 1 
1 1 1 1 I 


.11 1 12.4 1 


1 1 1 1 

1 1 1 8.28 1 7.52 
i__ -- - 1 I 


1 1 

1 3 1 


1 9 1 12.2 1 4.7 1 .12 1 
j 1 j j 1 


.12 1 12.5 1 


j 1 1 8.14 1 7.66 


1 1 

4 1 


j 10 1 9.5 1 4.3 1 .11 1 


.11 1 11.2 1 


1._. j 1 1 

I 1 1 8.24 1 7.62 


1 

4 1 






4 1 


1 12 1 7.5 1 3.6 1 .12 1 
1^ j I j „ I 


.12 1 11.2 1 III 8.19 1 7.53 1 


1 

5 


1 13 1 10.3 1 4.9 1 .13 1 
j 1 I 1 


1 _ __ 1 1 1 1 [ 


5 


1 14 1 9.3 1 4.8 .11 1 
j j I . _*. j 


.11 1 11.3 1 1 1 1 1 8.19 1 7.47 1 
_. .j_„ . _| 1 j_ . 1 _i_ 1 I 


3 


III I 


1 1 1 1 1 1 1 1 


3 



^ ^,, 



> ^••■. 1^ 



TABLE 2.t (cont'd ) 
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' TirDBiniTv /rriix ' COAGULANT 1 COAG. | FILTER 1 METAL RES. 1 

1 DATE TURBIDITY (FTU) , ^^^Jti | ^^q , ^,p , ^, (^^^l) | P" 


TEHP. 


1 Raw 


Set. Filter I Treat. mg/L 1 rog/L 1 mg/L 1 Raw I Treat. 1 Raw ) Treat. 


Raw 1 


1 16 8.2 


4.6 .11 1 ,11 11.3 , , 1 1 1 8.19 1 7.62 


^ 1 


1 17 7.7 


4.5 .11 1 .12 11.3 1 1 1 I 1 8.24 ! 7.69 


3 1 


1 18 6.7 


3.9 1 .14 1 .14 11.0 1 1 1 1 1 8.35 J 7.62 


4 1 


1 19 1 6.2 


2.9 1 .10 1 .11 10.9 1 1 1 1 1 8.06 1 7.48 


4 1 


1 20 1 5.7 


4.2 1 .15 1 .13 1 10.4 I 1 1 .01 j .02 ] 8.23 j 7.70 


6 1 


1 21 1 15.1 


6.7 ] .13 ] .14 j 14.6 1 1 1 1 1 ^'^^ 1 ^-^^ 


5 1 


j 22 1 22.8 


8.2 j .12 j .12 1 16.3 j 1 1 1 1 ^•''^ 1 ^'^^ 


5 1 


j 23 ] 18.0 


7.1 j .12 1 .13 1 14.7 1 1 j j L.?:f3_L.7^41__ 


__5__J 


I ^* 1 ^^'^ 


8.1 j .15 1 .16 j 17.3 1 j j j_ ! .?:20 ! 7^64__ 


___6___| 


j 25 j 17.5 


5.6 j .10 j .13 j 15.9 j 1 1 1 -1 -?:?^-| — ^-^^ 


3 j 


j 26 j 16.2 ] 


6.2 { .15 1 .16 I 15.3 j j j j j 8.19 | 7.48 


5 { 


1 27 j 12.0 


5.3 ] .13 ] .13 j 15.3 _ ! ! I .04 | .01.__ __8_.21 ! _7_.47__ 


____4___| 


1 ^® 1 ^-5 


5.0 ! .12 j .12 j 13.0 1 ! j 1 L.§..19_j__7_.55__ 


___5___ 


1 ^^ 1 ^'^ 


4.8 ] .13 ! .13 j 13.0 j j . 1 1 |__8_-12_|__7..52__ 


___5___ 


1 ^° 1 ^-^ 1 


4.0 .13 ] .17 1 12.9 1 1 1 1 1 ^'^^ 1 ^"^^ ' 


1 

5 


1 31 1 6.4 1 


3.3 1 .13 1 .13 1 12.9 1 1 1 1 1 ^'^^ 1 ^'""^ 


4 1 
1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE February 1986 
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DATE TURBIDITY (FTU) alum aID 


1 FILTER HEtAt RtS. 
AID Al (mg/L) 


»u ' TEMP. 
PH ! fot^ 


Raw 1 Set. t Filter | Treat. nq/L nq/L 


ng/L Raw | Treat. 


Raw 


Treat. I Raw | 


f 1 1 

1 5.4 1 3.4 1 ,15 1 .15 9.7 


1 
1 


8.10 


7.42 1 3 1 


2 1 6.1 1 4.6 1 .19 1 .21 1 10.2 




8.14 


7.49 1 3 1 


1 3 1 7.3 1 5.2 1 .18 1 .17 1 10.8 


.01 1 .01 


8.32 


7.63 1 7 1 


1 4 1 7.0 1 4.5 1 .16 1 .17 1 12.4 




8.45 


7.72 1 5 [ 


1 5 1 6.9 1 4.5 1 .18 1 .19 1 12.5 




8.43 


7.69 1 4 1 


1 6 1 6.5 1 4.5 1 .16 1 .18 1 12.3 j 

!______ !_.._„.,_ !________ !_______, !________ 1 i __. 




7.92 


7.22 1 5 1 


1 7 1 9.8 1 4.4 1 .15 1 .16 | 11.3 




7.76 


7.30 1 4 1 


1 8 1 7.9 1 5.1 1 .17 1 .17 1 9.9 




7.85 


7.32 1 5 1 


1 9 1 5.1 1 4.4 1 .16 1 .16 1 8.5 




7.88 


7.48 1 5 1 


1 10 1 5.5 1 4.0 1 .15 I .16 1 8.9 


1 .01 1 .01 


8.34 


7.54 1 3 1 






8.13 


7.48 1 4 1 


1 12 1 7.1 1 4.3 1 .14 1 .16 1 10.1 


— — x*— — — — IvMi-— <___ !»___»*_ 


8.41 


7.54 1 4 1 






8.48 


7.61 1 5 1 


1 14 1 7.1 1 4.7 j .19 1 .20 1 9.6 | J 




8.08 1 


7.58 1 5 1 


1 15 1 7.0 1 5.2 I .19 ( .20 I 9.8 1 | 
1 1 1 1 1 1 1 t 


I 1 r 


8.56 1 


7.72 ( 4 1 
1 1 



'«?">» ^- 



•K? 



•Tf 



TABLE 2,1 (cont'd.) FEBRUARy 1986 
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1 mi 1 TORBIDIT» (fTU) l-DWULAHT 1 tOA6. 1 FILTER 1 METAL RES. ,. | TEMP. 


I 1 — '■ '"^".S-— ■ SH/i mji- 1 itiq/L 1 Raw 1 Treat. Raw treat. I Kaw 1 

r--^H'-------i---:----|--:?---.|--:.l' '•' ' ' " i «-5^ ^-^6 1 5 1 

|-f?-|..f:i.]..H...|„jii..|„;if...|,.if>,8_..„| 1 ^!Z"|"Z"i!lZp^ ' "5" ' 

j.Ji.HLl-l.,Lj:i..|..j}i..|..,i3..J..n,3_._._j 1 _ 1 |....".".|.'lZ'|.7"7o""' 7 "1 

J.J-^-|.J.-A.J..A-0„.,^.A1.hL--v11-.^.A0--A,._.|.„_ |_ 1 1 1 8.08 |"7"39 "|"7"j 

|..27..|..6..6„|..5,A..|_.A2..J....A2„.|L_A^^^^^^^ 1 ]„ 1 [ 8.47 | 7.53 | 6 ] 

' 29 _[ 11'' J 1 1 1 1 ""1 'f 1 

j 31 1 1 1 1 1 \ 1 1 1 I I 



TABLE 2.T: PARTICULATE REMOVAL PROFILE march 1986 



MOE WPOS PROTOCOL 



Page 1 of 2 



! ' TUMIDITV tPTUX ' ^^^^^^ ' C6A6. j HLttR 1 HEYAL RtS. I „ 1 TEMP. 
1 DATE 1 TURBIDITY (FTUJ j mum I AID I AID 1 A1 (nq/U 1 P" ! ftftl 


1 1 Raw Set. 


1 Filter 1 Treat. 1 Mq/L nq/L m/L Raw 


Treat. 1 Raw I Treat. Raw | 


1 11 4.9 3.8 


1 .16 t .17 1 13.0 


1 1 1 

1 8.51 1 7.67 1 5 1 


1 2 1 3.4 1 2.7 


1 .16 1 .16 1 12.1 


1 8.47 1 7.61 1 5 I 


1 3 1 5.2 1 3.5 


.13 1 .13 1 13.3 1 


.02 1 8.43 t 7.65 1 5 1 


1 4 1 4.2 1 3.2 


.13 1 .13 1 13.8 1 1 t 


1 8.52 1 7.57 1 5 1 


1 SI 4.2 1 2.9 


.15 1 .15 1 15.3 1 1 1 


1 8.48 i 7.66 1 5 | 


1 6 1 3.9 1 2.8 


.15 1 .14 1 17.0 1 1 1 


1 8.45 1 7.55 1 6 | 


1 7 1 4.5 1 2.7 


.12 1 .13 1 16.6 1 1 1 


1 8.48 1 7.54 1 6 | 


1 8 1 5.6 1 2.7 


.10 1 .12 1 16.7 1 1 


1 8.38 1 7.46 1 5 | 


1 9 1 4.0 1 2.0 


.11 . I .12 1 14.5 1 1 


1 8.12 1 7.41 1 6 1 


1 10 1 4.5 1 2.8 


.11 1 .12 1 13.9 1 1 .02 


.01 1 8.31 t 7.66 1 5 1 


1 U 1 7.7 1 2.9 


.11 1 .13 1 18.5 1 1 


1 8.51 1 7.48 1 5 1 


1 12 1 45.8 1 9.5 1 


.08 1 .17 1 27.8 1 1 


1 8.58 1 7.62 1 6 | 


1 13 1 12.5 1 5.1 1 


.17 1 .12 1 23.2 1 1 


1 8.51 1 7.42 1 6 1 


1 14 1 9.5 1 4.3 1 


.10 1 .11 1 22.3 1 III 


1 8.47 1 7.44 1 8 | 


I'ls'l 'io'2'l 3.9 1 


II III! 


1 8.44 1 7.42 1 6 | 
1 1 II 



^?^' 



TABLE 2.1 (cont'd.) march 1986 
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j „.„ 1 T«»,».T, ,fTU, •--' ^- ^T 1 .VVl',n 1 PK 1 K- 


1 i_kaw iet. Filter 1 ireat. inqyt maA mq/L 1 Raw rT?eat. 1 Raw 1 Treat. 1 Raw 1 


,L!?._i..?:L ..i-i.. _.:.'i..i._:L\.. .J±l ,' j ' 8.39 1 7.39 1 5 1 

\..lL.\.}hL. .J:?... „:3i..]..:3i.. ..Jf:? ". Z"!Y"""J~!Y!i"^ iT^'I'T"! 

1-3?.. [..II-?.. ,±2 :}L..l.i}L .25-6 1 .01 y'VoV'Y'aViV'i'V.Vs'l'V""" 

|..3?..|.3f:i. ..^:L..|..:^2_..|.,:31..|...2i:8___.| [.....YlYZlZZLlZrVdaJ'T"! 

r.i°..|.2!:.^J...e:i...|....ll...[..,12...|...2.7..2....| ..|_.. 1 1 |._8...28„|..7_..45..]...6...| 

|._fi--L.ll-_l.L..l-f_..!._.-3?...L._-\l 1 33.1 j 1 1 1 1 8.24 t 7.32 1 4 1 

|.J!.-|L.ll'_l.|...l-I..|._.-.ll..|...vll..j..J7.-f..„|._ ..| 1 ! „_ 1 8.18 1 7.45 1 5 1 

j...2^.3_.|..ll-.l.j...l-^..J..jiO.._j_.jl_l..L..ll-A..-| 1 ! 1 1 8.26 1 7.34 1 5 1 

j--25_.j__13_._7_j_ _4_.9_ _j __._0_6_ 1 __.^^^^^ 1 1 1 1 g^36 1 7,49 1 g 1 

(__27__|_j3_3-_7__j __6_._3_ _j_ _.U _l___.^^^^ I \ I I g 39 1 7 45 1 5 1 

l.-.?^__l_llld.L..l-_l_.| -^^ 1 ■0'' 1 ^^'^ \ III' ^-^^ ' 7.54 ' 5 1 
j 31 1 95.0 1 8.9 1 .04 I .07 t 30.5 1 1 1 .02 1 .02 1 8.19 1 7.50 1 5 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE APRIL 1986 
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MOE HPOS PROTOCOL 



j QAYE TURBIDITY (FTU) 


CflAfiUUm WA6. riLTtR METAL fttS. „ 1 temp. 

ALUl AID AID Al (mq/L) P" fCt 


1 Haw 1 Set. 


Filter 1 Treat. 


ng/L Rg/L ng/L Raw Treat. Raw Treat. Raw | 


1 1 

1 1 50.5 1 8.5 


.09 1 .09 


24.4 1 8.14 7.38 9 | 


1 p 1 25.3 1 5.7 


.10 1 .12 


20.3 1 8.18 7.40 8 1 


1 3 1 26.0 1 5.8 


.08 1 .08 


20.7 1 8.10 7.42 8 | 


1 4 1 21.7 1 4.9 


.08 1 .08 


19.8 1 8.12 7.60 7 | 


1 5 1 23.2 1 4.6 


.07 1 .08 


19.9 1 8.12 7.70 9 | 


1 6 1 34.3 1 5.3 


.06 1 .08 


22.2 1 1 8.13 1 7.51 10 | 


t 7 1 30.0 1 6.3 


.08 1 .08 


22.1 1 .01 1 8.19 1 7.46 10 | 


1 8 1 24.7 1 6.2 


.08 1 .09 


21.3 1 1 8.13 1 7.44 10 | 


1 9 1 26.3 1 8.0 


.08 1 .08 


16.0 1 1 8.10 1 7.50 8 1 


1 !(} 1 28.8 1 6.6 


.08 1 .08 


14.4 1 1 1 7.96 1 7.50 8 1 


1 U 1 17.2 1 5.0 


.07 1 .07 




1 12 1 10.8 1 3.5 1 


.06 1 .06 


13.2 III 1 8.07 1 7.57 9 1 


1 13 1 24.3 1 4.5 1 


.07 1 .07 


16.6 III 1 8.10 1 7.52 9 1 


1 14 1 16.8 1 4.1 1 


.07 1 .07 1 


15.2 1 1 1 .02 t 8.18 1 7.49 9 | 


|"l5 1 29.2 1 3.6 1 


""07" 1 .07 1 


18.0 III 1 8.10 1 7.42 8 | 
III 1 1 1 1 



•-^'^-.TSW*'*^^ 



™-^r 






-U-it~ 'V.-5 



TABLE 2.1 (cont'd) april 1986 
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1 n.rr TURBIDITY (FTUl ' COAGULAKT | COAG. | FILTER METAL RES. 1 , TEIIP. 
"ATE _^ TURBIDITY (FTU) , ^iJM , a,d 1 AID Al Im/l) 1 P" (oc) 


Raw Set. Filter Ireat. I mq/L | mq/L 1 irq/L Raw | T?eat. 1 ftaw Treat. Raw 1 


1 16 25.7 4.4 1 .06 .06 | 18.9 | | II 8.21 7.58 8 | 

|_.^L-)-^?:f ^:?-_.|„:°! :-L-_|...^!:°.. ! f ■ ' '8.26 7.58 11 1 

|..-?-.[--?:^ f:L_.!_.;°! :°Z__|— ^^:f....L- 1 ' '8.20 7.61 11 I 

• 19_ ' 2f;0 1 4.9 j .06 .06 I 16.2 1 1 It 1 0.22 7.54 10 1 

i„f?..i --!:?.. i._^:°___i__:°! | .oe i 15.9 i 1 1 1 1 8.13 7.47 1 10 1 
\..?L.\At:°..\..hL..\.,:°t ! -^^ ! ^^-^ ! ' 1 .03 1 .01 1 8.14 1 7.43 1 10 1 

j 22 j 14.0 1 3.6 1 .06 1 .06 1 14.7 1 (III 7.95 1 7.46 | 9 | 
'23' 12.7 1 3.6 1 .06 1 .05 j 12.7 | I 1 1 1 8.12 ' 7.52 1 9 1 

|--25..]._2p:?._j_Jj}„_j__jll„.].__41___j___ll._3_ ' _ 1 _ j 1 1 8.20 1 7.65 ] 10 1 

j_- 27__ j_ 16_._3_. j___4_._2___ j_ _.0_7 __ j___.p_7___ j ___ 1_4_.7____ j j | ] j __7 .92 _ j __7_._4_q _ \___W_ \ 

l__2^__! 3Z:P„I_Jj.I_.j._jPJ_..I__jPJ_„| }3.-.^„„| 1 _[ .-iH-.L -0^ 1 8.09 1 7.60 j 11 1 

\"^'\"""\ r""\ 1 1 """1 "1 1 r""\ 1 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE 
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HOE WPOS PROTOCOL 



j OATC i TURBIDITY (FTU) 


MAeULANT tm, 

ALUM AID 


rtlT^R ktTAL m. 

AID Al (wi/U 


»u ' TEMP. 


1 1 Raw 1 Sei. 1 FlUer Treat. 


■q/L -q/L 


ng/L Raw 


Treat. 


Raw Treat. Raw i 


III! 

1 1 1 13.2 1 4.4 1 .09 .08 


9.1 






8.15 7.70 12 1 


1 Z 1 19.8 1 4.3 ( .08 .07 


U.O 






8.06 7.60 10 1 


1 3 1 9.6 1 3.5 1 .07 1 .07 


8.6 






8.21 7.70 10 ) 


1 4 1 14.2 1 3.5 1 .07 1 .07 


9.3 






8.05 7.53 10 1 


1 5 1 14.9 1 4.5 1 .08 1 .09 


8.0 


.02 


.02 


8.05 7.62 10 1 


t 6 1 12.7 1 4.4 1 .09 1 .10 


8.3 






8.12 7.60 10 1 


1 7 1 25.0 1 4.3 1 .08 | .08 


11.3 






8.10 7.65 11 1 


1 e 1 17.8 1 4.5 1 .09 1 .08 


9.4 1 






8.22 7.70 12 1 


1 9 1 15.7 4.2 1 .08 1 .08 


9.3 1 






8.15 7.58 12 


1 10 1 15.2 3.9 1 .07 1 .07 


9.2 1 


1 




8.16 7.61 12 




8.4 1 






8.11 7.58 13 


1 12 1 13.3 4.1 1 .09 1 .09 


8.5 1 


.05 


.04 


8.05 1 7.57 1 12 




12.3 1 






8.15 1 7.51 1 12 


1 14 1 16.0 3.1 1 .07 1 .07 


11.2 1 






8.14 1 7.52 1 13 




12.2 1 






8.04 1 7.52 1 13 
1 1 



Tf^-'^f^Wr^^^^. i:^°*/r.-!^.rTr- 



-isgi ^^y ■y?^-' 



■ ,,«« 'T'^r ""^g*^-' 



^ 



TABLE 2.1 (cont'd.) may 1986 
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nATF TURBIDITY (fTU) ^°J?Ki*^' '^°'^'^- ' ^''"T" METAL RES. „ |"lTnF7 
DATE 1 ruKBiuiiT (nu) ^^^j^, ^,P , ^^^ ^^ pH 


j j_Ra«. set. Filter 1 Treat. mq/L mq/L f nq/L Raw TTreat. Raw -Treat. 1 Riii T 


1 16 1 27.5 3.6 .06 | .07 16.3 } j 8.09 7.55 1 14 1 

\.M..\.lhl hi :°!...|'..:°L L^:L ! ' ' "s-oV" "T.s'i 'i"'i3"i 

i-i?..|.L^:L. .J:L_.[._:^!„.|._:«Z IhL | | | \_J^£~ '"7'.5'8"i""ir"( 

l--3?..|.L^:^ ?:1-|„:°L_. '„:??_._ |...H:L-..| 1 \...-9kJ\ -o^ ' 8.12 ' 7.44 ' i4 ' 

l-J?-.|Jf:! ?:L..|..:?Z.-J..j9!...[...H.-L„.i 1 1 -1 1 ^-^^ | 7.47 ' 14" 1 

|Lji-_^3!:L.|.J:L_.|L.:°L.-|..:?!...j...}f:.l...] ,' |.. | I.Ml ! Zds" ' iT'i 

^Ji.i_3f:iJ.J:L_J..:?L..j..j?L..|....i?_-7....| | ! ! ] 8.02 | 7.51 1 14 1 

j._21_|.}P:L.|„3:? I„:S^ i„:?L.J -^-^ ! 1 ' ' ' ^-^^ ' 7.49 ' 14 ' 

j._25_.|._?j?..j._2:Z.„,L.:PZ_._j__jP2...|„„9j7__.| j _.| |......_.Ll-_8p ! .7.43 I 14 ' 

| — 2J..|.il-L_| __?_•! (— •P5...|...-P1..|...1P_*8_ 1 1 1 1 1 7.86 1 7.44 1 15 ' 

1 .-??.. I _3?:1. ] _.i-l.. 1 „_-Pi„ 1 ...-Pi.. 1 __.il'l... 1 1 1 __ I 1 _l'Bj__ 1 7 .47 1 15 1 

I 31 j 15.0 I 3.8 1 .08 1 .09 1 9.6 1 | | | | 7.95 | 7 49 | ^3 | 



^- 



TABLE 2.1: PARTICULATE REMOVAL PROFILE J™e 1986 
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HOE UPOS PROTOCOL 



1 DATE TURBIOrTY (FTU) | f^^^ 


C6A£. 
AID 


riLTtR 1 MttAL m. 

AID 1 Al (nq/LV 


nH ' TEMP. 

P" tatx 


1 ftaw 1 Set. 


Filter 1 Treat. aq/L 


«q/L 


■g/L 1 Raw Treat. 


Raw \ Treat. 


Raw 1 


1 1 1 20.8 1 4.6 


1 1 

.08 ( .09 1 11.4 




! 


f 

7.98 1 7.44 


13 1 


1 2 1 26.8 1 5.5 


.09 1 .09 1 16.1 


^-.,_.«_. 


1 .02 .01 


7.92 1 7,46 


14 1 


1 3 1 51.3 1 4.5 


.07 1 .08 1 19.0 






7.94 1 7.26 


14 1 


1 4 1 24.8 1 5.2 


.07 1 .08 1 14.0 






7.81 1 7.28 


14 


1 5 1 26.2 1 5.0 


.07 1 .08 1 11.5 






7.76 1 7.31 


14 


1 6 1 17.0 1 4.1 


.08 1 .08 1 11.0 






8.07 1 7.35 


14 


1 7 1 30.0 1 4.9 


.09 1 .09 1 13.3 






7.68 1 7.26 


13 1 


1 S 1 16.0 1 4.9 


.11 1 .09 1 9.6 






7.74 1 7.30 


12 I 


1 9 1 12.7 1 4.3 


.10 1 .11 1 8.2 




1 .02 .02 


7.68 1 7.25 


12 1 


1 10 1 12.3 1 4.0 


.08 1 .10 1 9.8 
_ 1 1 






7.72 1 7.29 


12 1 


1 11 1 18.3 1 4.2 


1 1 

.09 1 .10 1 9.9 






7.72 1 7.37 


15 1 


1 12 1 18.8 1 4.2 1 


.09 1 .09 1 9.4 






7.76 1 7.38 


16 1 


1 13 1 33.0 1 5.5 1 


.09 1 .09 1 11.0 






7.68 1 7.32 


14 1 


1 14 1 18.8 1 5.7 { 


.13 1 .12 I 8.8 






7.98 1 7,45 
-|... . 


13 1 


1 IS 1 21.7 1 4.9 1 


.11 1 .12 1 10.2 1 




1 1 1 


7.73 1 7.48 
1 


13 ' 
1 



-yi^iH* 



'^>-*i. ■" -««»• 



' -7^ V ^^ ^ 



TABLE 2.1 (cont'd.) 
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TURBIDITY fFTU^ COAGULANT COAG. FILTER 1 METAL RES. 1 „ THIP. 
DATE 1 TURBIDITY (FTU) ^, ^jp ^,p , ^^ ^^^^^^^ 1 pH ^^^^ 


1. Raw Set. Miter 1 Treat. roq/L mq/L mq/L 1 ((aw I T?eat. 1 Raw 1 Treat. Raw i 


1 16 1 29.0 1 4.7 .07 | .09 13.5 | | | 7.88 j 7.43 15 | 
1 17 1 30.2 1 5.6 .08 | .09 12.5 | 1 .04 | .02 | 7.86 | 7.39 14 "| 
1 18 1 18.0 1 5.1 .09 1 .10 10.0 1 1 1 1 7.85 j 7.44 14 | 
1 _19_ 1 17^0 1 ^'^ '^^ ' '^^ ^•'^ ' ' '"' ' I'V.ls" T'lAl' 'iV'j 

i-.!?.-ii!:°..|..!iL..|..:li_„|..:H \l'l....\ i i i i 7.82 1 7.46 13' 1 

L5i.-iJ?:L.j..!:!...| "^^ 1 -^"^ | ^^-^ 1 1 1 1 1 7.90 1 7.31 1 i4 1 

1 22 1 37.8 1 6.0 1 .08 ( .10 1 14.3 t 1 1 1 1 7.74 1 7.38 1 15 1 

i.JlJj!:°__j__^:? L:°L-j„;-?_. ! ^^-^ | | 1 -"^ 1 -^^ ' "^-^^ ' ''•^^ ' ^^ ' 

1„25_ ! 19.8__j_4^9 ! _:09_._L:°! 1- ?:Z.-.-| L . 1 1 1 ■^•'^5 j 7.37 1 14 1 

j.-27_|J!:5_.{.JiZ.-.j.-i9!-..L.-i9..-(_.-iZi^ ' 1 ! ! \.L^3,.\..l-}^ | i^ | 

|_-f!?._!-5Z:L.|_J:? 1. .:??._- 1 __^2! |.._22:l | ^„f ..._!__. .__.! | 7,60 | 7.32 1 15 ' 

\'-'\"""\ 1 l' 1 1 1 1 1 1 1 1 1 



TABLE 2.1; PARTICULATE REMOVAL PROFILE July 1986 
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HOE WPOS PROTOCOL 



! TiiDPtniTv /FTin COAGULANT COAG. 
1 DATE TURBIDITY (FTU) p^^jj^ ^jp 


PILtER 
AID 


MtTAL m. 
AT lm/L\ 


nM ' TEMP. 


1 Raw 1 Set. Filter I Treat. iwi/L rnqji 


■Kl/L 


Raw 


Treat. 


Raw 1 Treat. 1 Raw | 


1 1 1 35.0 1 5.0 .08 1 .08 | 17.4 






t 


1 7.78 1 7.31 1 14 1 


1 2 1 34.0 1 5.5 .08 1 .08 | 16.7 | 








1 7.81 1 7,35 1 15 j 


1 3 1 34.8 1 5.6 1 .08 1 .09 1 16.4 1 








7.65 1 7.33 1 15 | 


1 4 1 35.5 1 5.4 1 .09 1 .09 1 15.5 1 1 






7.84 1 7.21 1 15 1 


1 5 1 78.3 1 5.3 1 .10 1 .10 1 23.7 1 | 






7.56 1 7.24 1 14 | 


1 6 1 62.7 1 4.4 1 .07 j .07 | 23.1 I I 






7.86 1 7.40 1 15 1 


1 7 1 54.0 1 5.7 1 .07 | .08 j 21.2 | | 


.01 


.02 


7.77 1 7.38 1 16 | 


l~~~~~*"l~~~~~~~ j— -~ -|-™-™| -—-—-- 1- — 1 — - — ---|- 

1 B 1 35.5 1 5.2 1 .07 1 .08 1 17.5 1 1 





7.84 1 7.32 1 16 | 


1 9 1 26.7 1 3.9 1 .07 1 .08 1 15.2 1 1 





7.79 1 7.24 I 17 1 


1 10 1 20.5 1 4.0 1 .07 i .07 1 13.0 1 1 1 


- 


7.70 1 7.24 1 17 1 


J ~~~ 1 ----|-— — ---|— -— - — 1 -.—--( . 1 — 1.- - 




7.70 1 7.25 1 18 1 


1 12 1 25.0 1 4.2 1 .10 1 .11 1 14.7 1 1 




7.92 1 7.05 1 17 






7.85 1 7.25 1 18 


1 14 1 29.0 1 3.6 1 .08 I .09 | 14.4 I I | 




8.00 1 7.29 1 20 


1 It 1 1 


8.11 I 7.38 1 20 1 
1 1 1 



Ns 



^ 



TABLE 2.1 (cont'd.) 
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j DATE 1 TURBIDITY (FTU) 


COAGULANT tOAG. | FILTER METAL RES. „ | TEHP. 
AI^l AID 1 AID Al (mq/L) P" (oC) 


1 1 Raw 


bet. ! Filter Treat. 


tng/L mq/l I mg/L Raw | Treat. Raw 1 Treat. Raw I 


1 1 

1 16 1 20.5 

1 1 


3.0 1 .07 .07 


13.0 1 1 7.90 1 7.25 20 1 


1 17 1 21.5 
1 1 


3.4 1 .07 .08 


12.6 1 1 784 I 7_3g 20 ' 


1 18 1 24.0 
1 1 


3.7 1 .02 1 .07 


' 12-5 11 I "^-84 1 7.33 20 | 


1 19 1 20.7 


4.2 [ .07 1 .07 


11-^ j 7.80 ' 7.31 20 j 


1 20 1 17.3 


3.9 I ,08 I ,09 


1A-.\...| 1 j I 7.79 1 7.31 1 20 ' 


1 21 j 14.2 


3.6 j .08 j .08 


.-.^°-^ -02 1 .03 1 7.69 1 7.34 | 20 | 


1 ^^ 1 ^^'^ 


3.9 j .07 ,08 


-..i^PA.„| 1 1 I 7.75 j 7.26 1 20 1 


1 23 1 15.3 


__3_.5 ' .07 ]___.07 


...IIjI |._„ 1 7.G4 7.31 j 20 j 


j__24__j__14_.0_ j 


___3_.9 ___.P8___ ! _.p8 j 




' 25 1 16;8 1 


_4.6 j .10 1 .10 1 


ll_-5 [_ ] 1 1 j 7.52 j 7.24 j 20 1 


j__26_ !_24J j 


_4.8 1 _.10 j ,10 j 




L.2_7__!_24.3 1 


4.3 j .09 1 .08 


12.3 III ^-^^ 1 ^-1^ 1 20 1 


[ 28 j 30.2 j 


5.0 I .07 I .08 




1 _29__| 20. 7_ 1 


..hi 1 '^^ 1 '°^ 1 


13.8 j i f f ! 8.03 j 7.29 j 20 | 


j 30 [ 8.3 j 


2.9 j .06 .07 




1 31 1 10.4 1 
1 1 1 


3.5 1 .10 1 .09 1 


9.3 1 j 11 1 7.56 j 7.28 1 20 • 



TABLE 2.1: PARTICULATE REMOVAL PROFILE AuguST 1986. 
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HOEWPOS PROTOCOL 



«.„ TURBIDITY mm COAGULANT COAG. FILTtR MtTAL htS. 1 „ 1 TEMP. 
0„E TURBIDITY (FTU) ^^^ ^,p ^,o ^, ^^^^j^, , pH , ^.^^ 


Raw Set. 1 Filter Treat. ng/L ng/L nq/L Raw Treat. 1 Raw 


Treat. Raw i 


^ t 1 18.7 4.9 1 .09 .10 10.9 | 7.88 


7.31 20 1 


1 2 1 16.2 1 3.4 1 .07 1 .08 | 11,7 | 7.54 


7.21 20 1 


1 3 1 9.5 1 2.8 1 .06 1 .07 | 9.7 | 7.52 


7.26 20 1 


! 4 1 8.8 1 2.5 t .07 1 .08 1 9.4 1 1 .03 .02 1 7.56 


7.34 20 1 


1 5 1 11.3 1 3.4 1 .09 1 .09 1 10.3 til 1 7.55 


7.23 1 20 1 


1 6 1 6.2 1 2.5 1 .08 1 .08 1 8.6 1 1 1 I 7.58 | 


7.26 1 20 1 


1 7 1 15.1 1 3.7 1 .09 1 .09 I 11.0 III 1 7.76 ! 


7.28 1 21 1 


1 8 1 13.0 1 2.8 1 .09 1 .09 1 10.4 III 1 7.66 


7.23 1 20 1 


I 9 1 6.3 1 2.5 1 .09 . 1 .09 1 9.9 1 1 1 II 7.49 ! 

1 1 1 _• 1 1 „_!_._._..__- U 1 1 1 1 


7.28 1 21 1 


1 10 1 7.4 1 2.4 .08 1 .08 1 10.0 1 III! 7.42 1 
1 1 1 . 1 1 1 1 1 1 1 1 


7.19 1 20 1 


I 1 .(_, 1 1 |_. 1 |. 1 1 1 


7,29 1 20 1 


1 12 1 7.2 1 2,3 .08 1 .08 1 7.5 1 1 II I 8.40 1 
j 1 j 1 j 1 j j j 1 


7.38 1 20 1 


1 13 1 5.8 1 2.6 1 .08 1 .08 1 7.8 1 | 1 1 | 7.72 | 
j _ _.| I j 1 j 


7.28 1 19 1 


1 14 1 16.9 1 3.8 1 .10 1 .10 t 10.7 1 1 1 1 1 7.79 1 


7.18 1 20 1 


1 15 1 25.2 1 3.6 1 .09 1 .09 ( 13.0 | 1 1 1 1 7.94 | 
1 1 1 1 1 1 1 1 1 1 1 1 


7.28 ( 21 1 



TABLE 2.1 (cont'd.) august 1986 
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j MTE TimBIDITY (FTU) COWlludi tOAG. j ULIIR 1 MEtAL RES. „ [-TETIPr 


j j '■ 1 ""^' "Sinz m/t- mq/L i Kaw | ireat. Raw I Treat. Kaw | 

l-i!- ..f:.l.|..':i..|..:°i., ...ll.. ._}°-' ' ' ' ^-s^ 1 7.27 21 | 

!--L^_[._ll-P..|_J.-.l..|„:P.l.. ...•P.l..|...lV2_..„| j"."" i ' T.'87'l"7"."27" "n""! 

j--?..i_31-°..|.„l-.l_.|..:°f. ;°.l. j ^^-^ ' ""' 1" 'o'"i".'o"2""i7n'TT32' 22"'! 

|-.lLT-""H'---™"|----°i-- -.-'i^^^^^^ ' l'8:2'6"T'7"37'l"23""l 

!.J?..].£d.|.j/j_..j..j.oi_J..jii«.,j__3j^^^^^^^ 1 1 1 i727'l'747T'2r'l 

|Lj?.-|^A^J.2.,L..H._|^.jilLj._.*.°L-|.._l2-_l„..| 1 ' ' 1 7'96'"l 7"28 r 23 "1 

|Lj.^J._2AllJ.._2.il_.|...-.01„j___.j)_9_.[__ n_-A.„_| I _..|_ -02 1 .03 1 7.92 | 7.36 ris'l 

1 1 1 1 1 i 1 ' ' ' ' 

|„2'7„|.AZ-Jl.|...l-_l_. 'JE..\...'Jli..\..H'Jl ' 8-12 ' 7.41 ' 22 ' 

j-^^-_|_.i3._q.i iiL-i •.qq._|...Lq8..|„.iii6_ ! ...__!_ !.„. ! 1 7.45 ' 7.14 ' 20 ' 

j 31 I 12.0 [ 2.5 1 .08 1 .09 j 10.2 1 III f 7-66 1 7.23 1 19 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE September 1986 

HOE WPOS PROTOCOL 
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1 DATE 


TURBIDITY (FTU) 


COAfiUUNT 

ALUM 


I COAG. 
AID 


riLTEtt 
AID 


METAL MS. 
AT (iig/L) 


1 


pH 


TEMP. 




Raw 


Set. Filter 


Treat. 


W/L 


W/L 


W/L 


Row 


1 Treat, 


Raw 


1 Treat. 


Raw 1 




1 17.8 


2.7 0.08 


.08 


13.4 






.02 


1 .02 


7.60 


1 7.16 


19 1 


1 C 


1 19.7 


3.6 1 0.10 


t .10 


13.0 








7.86 


1 7.28 


20 1 




13.2 


3.2 1 0.10 


1 .11 


10.8 








8.17 


1 7.56 


21 1 




49.5 


3.7 1 0.09 


1 .10 


18.1 




1 




8.09 


1 7.28 


21 1 




22.5 


3.9 1 0.10 


.12 


12.7 








7.98 


7.29 


21 1 




15.2 


3.3 1 0.12 


.13 


10.9 








8.25 


7.46 


21 1 




13.2 


2.4 1 0.09 


.09 


10.0 








8.14 


7.43 


21 1 




15.0 , 


3.0 1 0.11 


.11 1 


10.5 




.03 


.04 


8.14 


7.40 


21 1 




17.5 1 


3.8 1 0.10 


.11 1 


12.2 




f 




7.86 


7.31 


20 1 




16.0 1 


3.6 1 0.10 


.10 1 


12.0 




— -- 1 

1 
1 




8.01 


7.25 


20 1 




122.0 1 


3.9 1 0.10 i 


.10 1 


29.6 






7.97 


7.27 


20 1 




195.0 1 


4.5 1 0.08 1 


.08 1 


36.7 i 






7,98 


7.32 


20 1 




49.3 I 


3.9 1 0.07 1 


.07 1 


19.5 1 






7.82 


7.31 


20 1 




27.3 1 


3.6 i 0.07 1 


.07 1 


16.3 1 


..i„„..j....... 




7.76 


7.24 


18 1 




21.3 1 


4.4 1 0.08 I 


.08 1 


13.0 1 




1 
1 


.02 1 
1 


.03 1 

1 


7.81 1 


7.26 1 


18 1 



I^^^~^^^~ 



-=^"T»ie«T;"' jr^"*-?5=7^ 



TABLE 2.1 (cont'd) 
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1 DATE TURBIDITY (FTU) 


MAeULANt 1 tOAG. FILTER HETAL RES. . | TEHP. 
ALUM 1 AID AID Al (mq/L) P" | (oC) 


1 Raw 1 Set. Filter Treat. 


rag/L 1 mq/L mg/L Raw [ Treat. Raw I Treat. 1 Raw 1 


1 1 

1 16 21.8 j 5.0 ( 0.08 .09 

1 1 1 


12.5 1 ( 7.96 1 7.40 | 18 | 


1 17 1 29.7 1 4.5 1 0.09 .09 
1 1 1 — 1 _ 


14-3 1 1 7.88 1 7.33 1 18 1 


1 18 1 100.8 1 5.4 1 0.08 | .08 
1 1 1 1 1 


25.4 1 1 1 8.01 1 7.28 1 18 1 


1 19 1 58.0 1 4.6 1 0.08 1 .08 


20.5 1 1 1 1 7.96 1 7.31 1 19 1 


1 20 1 12.8 1 2.7 1 0.08 1 .09 


11.3 1 1 11 1 7.98 1 7.36 j 19 j 


j 21 1 11.7 [ 2.4 j 0.09 1 .09 


11-6 j I I 1 1 ®-°^ 1 ^'^^ ' ^^ ' 


j__22_ 1 _}0.0 j 2.6 1 0,10 1 .10 


10.4 1 1 I 04 1 1 7.96 1 7.35 ' 18 ' 


\.JL-\..lt:^ I 3-3 I 0-11 1 -11 I 


lO-"^ 1 1 1 1 1 ^-^^ 1 ^*2^ 1 ^^ 1 






|-_25__!__32_.8 1 __3._4_ ! 0.10 | .10 | 


_ 10-4 ] 1 1 1 1 ^•'^'^ 1 ''•^^ 1 ^^ 1 


|-_26..|_JP:l|„4.._2._!__.0-09 1 .10 I 




l..2i..i_.-^i:P-l_..2.A ! 0.09 1 .10 I 


..10.9 1 j II 1 ^-^^ 1 '^•^^ 1 20 1 


I_J?..I.J3-L| 2.8 1 0.09 1 .10 ! 




\.J?..\.JhL\..J^'^ 1 0.10 1 -10 1 


14.4 j .02 1 7.90 ] 7.32 | 20 | 


1 30 [ 37.0 1 4.0 [ 0.10 I .10 j 


__15_.6 ^-^^ ''•^^ 1 2° 1 


! - 1 I 1 II 





TABLE 2.1: PARTICULATE REMOVAL PROFILE October 1986. 



NOE WPOS PROTOCOL 



Page 1 of 2 



1 DATE 


TURBIDITY (FTU) 


CdAfiUUNt 

ALUM 


Ct)A6. 

AID 


FILTER 

AID 


Al (nq/L) 


pH 


TEMP. 




haw 


Set. 1 Filter 


Treat. 


W/L 


W/L 


m/l 


Raw 


Treat. 


Raw 


Treat. 


Raw 1 




21.0 


1 

3.4 1 0.09 


.10 


13.5 








7.82 


7.33 


.0 1 




20.3 


4.2 1 0.08 


.09 


12.1 








7.96 


7.35 


20 1 




33.5 


5.3 1 0.09 


.09 


17.4 








7.87 


7.32 


20 1 




71.0 


5.1 1 0.09 


.10 


22.6 








7.95 


7.35 


19 1 




32.0 


4.4 1 0.09 


.09 


16.5 








8.02 


7.32 


19 1 




84.0 


8.1 1 0.11 


.11 


23.8 










8.04 


7.36 


19 1 




61.2 


7.1 1 0.09 


.11 


22.3 




__—--.. 




7.92 


7.39 


18 1 


f ^ : 


133.0 
96.8 


5.3 1 0.11 
5.6 1 0.07 


.10 
.08 


33.5 
24.5 








7.76 
8.14 


7.30 
7.23 


18 1 
18 1 




57.8 


7.4 1 0.09 


.10 


16.7 








8.15 


7,39 


18 1 




136.5 


7.8 1 0.11 


.12 


24.5 








8.12 


7.49 


17 1 




174.7 


6.2 1 0.10 


.09 


27.8 








8.06 


7.40 


17 1 




94.0 


4.3 1 0.07 


.08 


28.4 




.04 


.02 


8.17 


7.41 


18 1 




51.2 


4.5 1 0.08 


.09 


26.1 


i 






8.46 


7.42 


18 i 




96.5 1 


5.9 1 0.08 


.08 


27.7 






,| 


8.26 


7.42 


18 i 

k 1 



TABLE 2.1 (cont'd.) OCTOBER 1986 
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„.„ TURBIDITY tFru\ COAGULAHT | COAG. FILTER j METAL RES. I „ j TEIIP. 
1 DATE TURBIDITY (FTU ^, , ^j(, ^,p , ^^ ^^^^^^ , pH | ^.^.j 


1 RAM 1 Set. Filter Treat. mg/L [ mq/L mg/L 1 ftaw I Treat. 1 ftaw Treat. 1 Raw j 


1 16 1 39.0 1 5.0 , 0.08 .08 18.1 i III 8.21 7.38 ! 16 1 

1 1 1-- -- - 1 1 1 1- 1 1 

1 17 1 41.0 1 5.7 0.09 .09 18.2 | | | | | 8.19 7.47 | 16 j 

1 18 1 37.0 1 5.5 0.09 .09 18.2 | 1 1 1 1 8.10 7.48 | 16 | 

1 19 1 24.0 1 3.4 0.08 .09 | 15.7 | III! 8.09 | 7.46 '| 15 | 
1 1 — 1 - 1 1 -1 — 1 I- -1 1 1 1 

1 20 1 15.5 1 3.1 1 0.08 .08 | 12.2 f | I .02 1 .02 j 8.32 1 7.52 | 16 1 

! ! ! 1 1 1- 1- 1 1 1 1 1 1 

1 21 1 23.2 1 3.8 1 0.09 1 .09 1 17.4 1 1 1 1 1 8.28 1 7.46 1 15 1 

i ! 1 1 1 1 1 1 1 1 1 1 1 

1 22 1 22.3 1 4.1 1 0.08 1 .09 I 13.7 1 1 1 1 1 8.12 1 7.44 1 16 1 

- ! ! 1 1 1 1 1 1 1 1 1 

23 13.8 3.3 1 0.08 1 .08 1 11.5 1 1 | | I 8.16 1 7.44 1 15 1 
— — I [— — — 1 ..|..„_..l |. .| 1 1 

1 — 25.1 ^'^ 1 2.7 [ 0-09 j .09 1 10.3 | 1 1 ' ^"^^ ' '^ '^^ ' ^^ ' 

j__27__|__l!:2.L.J;5_.|..9:i9..|__:i2__.| Ih^ ! L__-P?.J -^^ 1 ^-^^ ! "^-^o ] i^ ' 

l..29„|_Jh2.|._-f.:L.|_.?.:°L_l..:°!.__|.._i^:! ] ' f.. 1 1 ^-^4 | 7.51 j 16 | 

j 31 i 31.5 I 5.0 ! 0.09 1 .10 1 15.3 1 1 j 1 1 e.32 1 7.54 1 15 1 
1 1 1 1 1 1 1 1 1 1 1 t 1 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE November 1986 
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HOE HPOS PROTOCOL 














1 DATE 


1 


TURBIDITY (FTU) 


COAGULANT 


C0A6. nLUt( 
AID AID 


MEYAL fets. 
Al/Fe Im/l) 




PH 


1 TEMP. 




Raw 


1 Set. 


Filter 


1 Treat. 


mq/L 


lliq/L IKI/L 


Raw 


1 


Treat. 


Raw 


Treat. 


1 Raw 1 


1 1 


7i.7 


1 

1 4.5 


0.09 


1 0.10 


21.3 


1 

1 


8.14 


7.55 


1 15 1 


1 2 


1 38.0 


1 3.5 


0.07 


1 0.09 


17.0 








— 


8.04 


7.54 


1 15 1 


1 3 


1 26.2 


1 3.8 


0.08 


1 0.08 


15.1 




0.01 




0.02 


8.42 


7.45 


1 15 1 


1 4 


54.7 


6.1 1 


0.09 


1 0.09 


23.8 






!. 




8.24 


1 7.38 


1 15 1 


1 5 


31.0 


5.3 1 


0.09 


1 0.09 1 


15.7 


1 -- 1 (_ _| 1 


8.27 


1 ___ 

7.44 


14 1 


1 6 


26.3 


4.6 1 


0.09 


1 0.08 1 


14.0 




8.26 


7.48 


15 1 


1 7 


23.7 


4.1 1 


0.08 


0.08 1 


13.5 




8.27 


7.45 


13 t 


1 e 1 


29.3 1 


5.0 1 


0.09 


0.09 1 


13.5 




8.20 


7.40 


14 1 


1 9 1 


34.0 1 


4.2 1 


0.09 


0.09 1 


15.7 






1 

1 




8.10 


7.40 


14 1 


1 10 1 


83.0 1 


6.5 1 


0.09 1 


o.c:.. 1 


21.5 




0.05 


■ 1 ■ 

1 
1 


0.01 1 


8.17 


7.46 


13 1 


1 11 1 


41.0 1 


5.8 1 


0.09 1 


O.IQ 1 


16.0 1 


1 1 1 1 
1 1 1 1 


8.15 


7.50 


13 1 


1 12 1 


32.5 1 


6.2 1 


0.11 1 


O.ll 1 


.14.3 i 


1 1 1 1 


8.12 


7.33 


12 1 


1 13 1 


37.7 1 


5.1 1 


0.09 1 


0.09 1 


17.5 1 




0.03 


1 
1 




8.26 


7.48 


12 1 


1 14 1 


24.8 I 


4.8 1 


0.09 1 


0.09 1 


15,1 1 






1 

1 




8.00 1 


7.50 


13 1 


1 15 1 


78.3 1 


5.6 1 


0.08 1 


0.08 ( 

1 


22.9 1 






1 
1 


1 


8.12 1 


7.46 1 


11 1 
1 



i»r 



:y '"■"i*^*^ ■'. 



il-^.-- 



TABLE 2.1 (cont'd-J November 19B6 
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1 D*ir 1 TIMIBIDITV (flu) OWIiumid COAG. I HLIIR 1 MtlAL MS. 1 „ nTEnPT 


I 1 1 1 ""'■' . "Sni — ™g/»- 1 mq/L 1 Kaw | Treat. 1 Raw Treat. Raw | 

1 16 1 53.8 1 5.5 , 0.08 0.09 19.0 1 ! ! ' ' 
1 1 |_. j 1 1 1 1 8.14 7.40 11 1 

|-J!.-|.i!:!.]...!:?..|„0:^!.J..O:?!.J...i!:L..J..ZZ[ZZr ] j"I^"j'V^"i'7i""l 

|---l°_J.-!!i!.|...!:L.|..0i2L.|-i:?L.]..J?:?„..| ,'.... | | |"8V26"l"757"i"i2""l 

l.nJ^.l2h?.l.±LX.2:2IJ^.±2LJ^..J!±.J^ ..„| ..| | ""'|"8."i3"i"7V58""i'T2""i 

rJiH^Ji^°-i^-J:i.|--l-?i-|-.i^°iJ..J5.1„.|.. .| |...""| |"87io"iT5'o"j"ir'' 

i-JlJ..f?:?.|...l-l.j..P:i^.|.J:3P..|..J7:A.,.| | | | "|""8Vo7|T47"|'",7"j 

|..25„|.j«ji.|..j:i.[..pja.|..p.^io„ _ 1 " r |"7o'2"j7.7"j7o""[ 

|..27..|..a-A|.„,lv3__|_.0-O7_j_0.O8_|__16._^^^^^ j j j g.^, j 7,39 l'"'""! 

j 29 j 61.8 j 6.7 [ 0.09 j 0.09 j 20.2 j jit 8.08 1 7.48 1 9 1 

! 31 1 1 1 I 1 1 1 1 1 1 ! 



TABLE 2.1: PARTICULATE REMOVAL PROFILE December 1986 
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MOE WPOS PROTOCOL 



1 1 TiiMtntTv /rT..v 1 COAGULANT COAG. 
I QKii TURBIDITY (FTU) | alum /^jo 


FILTER METAL m. 1 „ 1 TEMP. 
AID Al/Fe Im/l) 1 P" ! fOC\ 


1 Raw 1 Set. niter 1 Treat. 1 «g/L imA 


rng/L Raw 


1 Treat. 1 Raw Treat. Raw | 


1 1 II 

1 I 84.3 1 7.8 0.08 1 0.09 1 24.0 


0.02 


1 1 1 

0.01 1 8.09 7.26 8 1 


1 2 1 96.5 1 7.3 0.08 t 0.09 1 25.7 

1 3 1 223.0 1 7.3 1 0.09 1 0.10 1 33.1 1 


--"'^ — » .1 — ,» 


1 8.19 7.38 9 1 
1 8.15 7.34 8 1 


{ * { 167.0 1 8.5 j 0.07 j 0.08 j 28.7 j 


1 


I 1 8.15 7.43 9 1 


5 1 156.0 j 9.3 { 0.10 { 0.10 1 28.0 { 


— J 


1 8.00 7.40 10 1 


1 6 1 159.7 8.6 0.08 [ 0.08 29.7 j 




1 8.05 7.42 6 1 


1 7 j 132.2 j 7.4 I 0.07 0.08 | 28.2 




1 7.90 7.44 7 1 


I 8 1 91.2 7.1 j 0.07 j 0.11 1 24.0 [ 




1 7.87 7.40 7 1 


1 9 I 131.0 j 7.3 0.08 1 0.10 28.2 j 




1 1 7.94 7.20 7 1 


1 10 j 115.0 j 9.3 j 0.08 I 0.08 j 26.0 j 




1 8.13 1 7.46 7 1 


! 11 ! 115.0 ! 9.5 ! 0.09 1 0.09 | 27.4 | 




1 8.17 1 7.40 8 1 


j 12 124.0 7.7 0.12 1 0.16 27.0 | 




1 8.13 1 7.41 9 1 






1 8.16 1 7.39 7 1 


1 14 1 109.0 1 8.5 1 0.05 1 0.06 1 23.4 


1 1 


1 8.16 1 7.42 7 1 

0.02 1 8.12 1 7.43 ( 6 | 
1 t t 1 



TABLE 2.1 (cont'd.) December 1986 
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1 DATE TURBIDITY (FTU) 


COAGULANT tOAG. | FILTER METAL RES. 1 „ TEHP. 
AIO 1 AID Al/Fe (mq/L) 1 P" (oC) 


1 Raw Set. Filter I Treat. 


m/l ing/L 1 niq/L Raw I Treat. 1 Raw 1 Treat. Raw 1 


|-_^-. 64.0 9.1 0.10 1 0.10 


20.1 1 1 1 8.12 j 7.41 6 1 


{ 17 46.0 9.4 0.08 ' 0.08 


17-0 1 ' ' j 8.11 j 7.43 6 1 


• 18 1 59.7 10.0 j 0.07 ' 0.08 


# J 1 , , 
21-4 7.96 7.42 7 


i..3?..L..^^A^. ..f.-^..i °-i^ ! °-ii 


21-4 j 1 1 1 1 ^-^^ 1 '^■^^ 7 1 


1— f?..L.?.l*^.L-^.-.?_— 1_ °-°^ 1 °-°^ 


._ll-9. 1 '„ 1 1 ! 8.02 j 7.29 j 7 ! 


[__fl [ 48.0 j 7.1 j 0.07 1 0.08 


19-1 1 1 1 1 1 ^•■'■° 1 '^•^^ 1 '^ 1 


' 22_|_ 57.0 j 9.7 j 0.09 [ 0.09 


22-3 1 ° 1 ^ 1 ^'^^ 1 ■'■^^ 1 ^ I 


!„.??_- I„AI.-°_L_7_-? 1 '^•^^ 1 °-°'' 


.._23v2_ 1- 1 1 1 1 ^'^ 1 ^-^ 1 ^ 1 






] 25 j 93.5 1 7.3 [ 0.10 [ 0.11 j 


„™il III ®*°^ 1 ^-^^ 1 ^ 1 






|__2L.!__i7j_3_! __7_._9 __!__0_-_07__l 0.07 ' 


. _!?•£ 1 11 ^'^'^ 1 '^'^'^ 1 ^ 1 






! 29 j 47.7 j 8.2 ' 0.09 | 0.10 ] 


___1A-_1 1 1 0.02 8.10 7.46 6 j 


j_ 30 j 36.3 j 7.2 j 0.08 j 0.08 j 




j 31 I 22.5 j 5.9 0.06 ] 0.08 j 


15-3 1 ^'^^ 1 ^•'^^ I Q ! 



TABLE 2.1: PARTICULATE REMOVAL PROFILE January 1985 
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HOE WPOS PROTOCOL 



1 DATE 


TURBIDITY (FTU) 


COACUUNt C6A6. 

AUJM AID 


riLt^R 

AID 


MtTALhti. 1 „ 1 TEMP. 
Al (mq/L) 1 P" ! (OCX 




Raw 1 Set. 1 Filter 


Treat. 


nq/L ng/L 


»q/L 


Raw 


Treat. Raw Treat. Raw | 




153.0 1 7.3 1 .14 


.14 


38.9 


f 




7.86 7.31 5 1 




110.5 1 8.3 1 .15 


1 .16 


1 31.0 







8.02 7.24 1 4 j 




83.2 1 10.8 1 .18 


1 -1^ 


26.5 






8.04 7.24 1 4 j 




53.2 1 7.3 1 .12 


.12 


22.5 






8.08 7.37 1 4 1 




53.5 1 8.5 1 .20 


.15 


23.0 1 






1 8.04 7.41 1 4 1 




88.0 1 8.6 1 .24 


.26 


29.2 1 






1 8.03 7.21 1 4 1 




104.0 1 7.5 1 .11 


.11 . 


31.4 t 




.02 


1 8.00 7,24 t 5 1 




103.7 1 8.3 1 .10 


.10 


30.1 1 






1 8.02 7.34 1 4 1 




56.0 1 7.8 1 .17 
49.3 1 8.5 1 .21 


.16 
.22 


22.5 1 


.^w^***^ 


. .iJtiiki^ii^-imnii--M..^ ■ 


1 7.98 7.34 1 4 | 




18.6 1 


1 8.15 7.46 1 3 1 




52.7 1 10.1 1 .16 


.16 


19.2 1 






1 7.73 7.08 1 3 I 
I 1 j 1 




44.5 1 8.6 1 .12 1 


.12 


19.9 1 






1 7.88 1 7.39 1 4 j 
I 1 I j 




98.8 1 8.5 1 .13 1 


.13 1 


26.9 1 


— _.. ._..— 




1 7.98 1 7.29 1 3 | 
I I I j 




117.7 1 10.1 1 .15 1 


.17 1 


28.5 1 


*^^„ 1 


.02 


1 7.98 1 7.18 1 3 1 
1 (-_ 1 1 


i^^^-^ ^ 1 


81.0 ( 9.8 1 .14 1 


.14 1 


24.9 1 1 

1 1 1 


1 

1 


1 7.92 1 7.18 1 3 1 
lilt 






-- I-.-- ^j„y... 



?TC 



TABLE 2.1 (cont'd.) JANUAtg 1985 
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1 DATE 1 TURBrOITY (FTU) COAGUlahi tOAG. I HUtR j METAL RES. ^„ J~imT 
"«'' ' ^ ^ ' ALuri AID AID I Al (mfL\ P" foe) 

Raw Set. filter Tri»at mn/\ ^;S;r7i 1 =7771 — Kzr. |-^t='^=J n r-* 1 — , — ^ ' , 


1 1 1 — =^^^ — '! '"-c ireai.. '"3^'- m/^ 1 mq/L [ Raw 1 Treat. Raw Treat. Kaw | 

1 16 1 63.0 9.0 1 .13 1 .13 22.3 ! | | 7 86 7 17 | 
1 j 1 1 1— 1— 1 '. 

\JJ...\Jl-L ---l'A..|.:?f,...,'..:3,l..|.._^.l-A„„|„. ' ' ' ^-^^ 7.26 1 

i--?.-i--l2j,l. -3°:A..|.:Al..J..:37.„|..il^l... j"".'."""."' '' ' '^"^'°~ "'^"^^ ' 

^-Ll.|JA•A.,^JJi!...,L/3A...]_dL.|."Ai■^^^^^^^^ ' i'To'o'TTso '^'''i 

l-J?..l^3.l-|^JJA..|^JJi„J_•Ao„_|„A^_l._..| l ... • • i"8"o"i"i"7y27"l 1 

1 21 1 22.2 1 7.7 1 .21 1 .21 | 11.1 j 1 1 1 1 7.91 1 VVs" 1 1 
{" "-I- 1 1 1 1 1 1 1 1- 1 

22 21.0 8.5 1 .19 j .20 1 11.1 ■ j < • 1 8.03 1 7.47 1 t 

[-..21.|.i^i.,.„l£..,L.lV_-.-|...l^.._|.._llll_...| 1 j 1 .01 1 8.25 1 7.61 1 1 

!_ 25 ! 20.7 1 10.3 j .40 j 1.09 j 16.8 ■ j > f 8.01 1 7.24 1 "l 

l-27..|..iH.|.._!:l__j..iiL„|.._:iL.L_^5i!_„.i L. 1 ' s.oi 1 7.23 I 1 

|-Jl_j„i2iL|„.5iL.|_.:il._j.-.iiL.|„-i!;L-. 1 ! 11 ^-^^ ' ^•''^ ' ' 

j 31 j 10.0 1 6.3 I .16 1 .15 1 9.5 1 1 1 1 1 7.99 t 7.42 1 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE February 1985 
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HOEWPOS PROTOCOL 



1 DATE 1 TURBIDITY (FTU) , , ^,o 


riLUR MttAL m. 

AID A1 im/L) 


„u ' TEMP. 


j Aaw 


Set. Filter Treat. oig/L ng/L 


ng/L Raw 


Treat. 


Raw 


Treat. | Raw | 


1 1 8.6 


i 

1 5.5 1 .15 ( .15 9.0 


i 




8.05 


1 1 

7.38 1 3 1 


1 2 8.1 


1 5.5 1 .17 1 .17 1 9.2 






7.95 


7.44 1 3 1 


1 3 1 6.7 


1 4.6 1 .21 1 .21 1 8.2 






8.07 


7.54 1 3 1 


1 4 1 8.0 


1 5.3 1 .24 1 .23 1 9.0 


.01 


.02 


7.92 


7.39 1 3 1 


1 5 1 7.4 


1 5.0 1 .17 1 .18 1 9.2 1 J 


t 1 


• 


7.96 


7.32 t 4 J 


1 6 1 5.9 


1 4.3 1 .18 1 .19 1 8.3 1 






7.96 


7.37 1 3 1 


1 7 1 5.9 


4.5 1 .16 1 .17 1 7.7 1 






8.02 


7.38 t 3 1 


1 8 1 6.2 


4.4 1 .20 1 .20 1 8.2 | 


1 

1 




8.02 


7.48 1 4 1 


1 9 1 6.2 


4.7 1 .21 1 .22 1 8.6 1 


1 

1 

1 




8.09 


7.52 1 5 t 


1 10 1 5.3 1 
t 11 1 5.0 1 


4.3 1 .21 1 .21 1 8.6 1 ! ! 

4.4 1 .19 1 .18 1 8.5 1 





7.98 
8.09 


7.46 1 5 1 
7.52 1 3 1 


1 12 1 4.6 1 


3.5 1 .16 1 .17 1 8.5 1 .03 


.02 


8.06 


7.50 t 3 1 


1 13 1 5.3 1 


3.9 1 .16 1 .16 1 7.9 1 




8.05 


7.49 1 4 1 

1 t 


1 14 1 5.2 1 


4.7 1 .19 1 .29 1 7.8 1 | 


1 8.11 1 


7.58 1 3 1 


1 15 1 5.8 1 


4.5 1 .22 1 .21 1 8.1 1 1 1 
1 1 1 1 1 1 


1 7.90 1 
■ • 


7.17 1 3 1 



TABLE 2.1 (cont'd.) febhjary 13B5 
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1 DATE 1 TURBIDITY (FTU) COAtiiiWNl COAG. | ULTER | METAL RES. 1 

"*'^ '-TT , , , ^ ' AUW AID 1 AID 1 A1 (m/i) 1 

1 1 Raw Set. MUer Treat. ma/L mn/t I mnTi — I — ^^ — i ^tHLi — B^zr- 


„ 1 TEMP. 
P» 1 (OC) 


1 1 ^^^__,,^ 1^ — I — ■ ■ s«fc. Hnj/ L. ""J/*- 1 ™g/L 1 Kftw 1 ireat. i him 

\,.ll..\.A'l\ ^'^ '^^ ' -^^ ■'•^ ' > 1 1 8.21 


1 Treat, j Raw 1 

1 7.45 1 3 1 


1 17 1 3.8 1 3.1 .16 1 .16 8.0 1 | | I'ViBs" 


1 7.36 1 4 1 


|-3?-|J.-.°.,[J.:!...|._:^_„.]. -^^ j ^-^ '' i"'oi"i"72"T8'."ir 


1 7.36 1 3 1 


i--3?-.L^:^.._| !'^ 1 '^ ' -^^ 1 7.4 1 1 1 1 I8.02" 


1 7.38 1 4 1 


i-.^?..|..h!..[..liL_.|_.:lL..]._:i!„ | ^-^ | | i"^o"i"r".o'i'"i'8"."i5" 


1 7.45 [ 6 1 


'21 j 4.4 j 3.7 1 .20 1 .20 1 8.0 1 1 1 1 I g.ie 


1 7.44 1 4 ] 


j„!i.|..liL.Li:L..i..il:!. J -^ ' ''-■' ' ' ' ' '0.12 


7.42 1 3 1 


j-.23__j_j:f__[._4:l__' ^21___l ^20___j 7.9 j j 1 1 1 7.84 


8.18 ] 4 1 




7.49 j 4 1 


(.. 25.. j,±L.|-±!...|„:n._.j__:iZ... !._.!:! ! 1 | .03 j. 01 1 8.25 


7.55 1 3 I 




7.69 1 4 1 


!__2'Z__j..!:L-i._!:^ 1 •^■'^ | .22 | 8.8 | 1 1 1 i 8.15 


7.44 1 3 j 




7.40 j 3 1 


1 29 j j [ [ j i 1 II II 








I " 1 I 1 1 1 1 1 II "!"■"""{ 





TABLE 2.T: PARTICULATE REMOVAL PROFILE march 1985 . 

HOE WPOS PROTOCOL 



Page 1 of Z 



\ o^yf TURBIDITY (FTU) 


tmniAM 1 tm. 1 FtLYER I4EUL m, 

ALUM 1 AID AID Al (mq/L) 


»u TEMP. 
PH tecx 


1 ftaw 1 Set. Filter I Treat. 


RKi/L 1 nq/L ng/L Raw Treat. 


Raw 1 Treat. 


Raw 1 


1 1 1 

1 1 I 25.2 1 7.9 .15 1 .18 


17.6 1 


8.08 1 7.32 


3 1 


1 2 1 16.7 1 5.8 .15 1 .16 


16.5 1 


8.02 1 7.39 


4 1 


1 3 1 9.2 1 4.4 ,12 1 .14 


13.0 1 


8.05 1 7.40 


3 1 


1 4 1 11.6 1 5.9 1 .21 1 .18 


10.9 I .01 .01 


8.04 1 7.49 


5 1 


1 S 1 14.3 1 6.9 1 .15 1 .20 


12.6 1 


8,12 1 7,32 


4 1 


1 6 1 17.2 1 8.2 1 .18 1 .18 


13.0 1 1 


8.09 1 7.39 


6 1 


1 7 1 21.0 1 8.8 1 .21 1 .24 


15.1 1 1 


8.09 I 7.36 


3 1 


1 8 1 16.2 1 5.1 1 .15 1 .15 


18.6 1 1 


8.05 1 7.31 


3 1 


1 9 1 14.0 1 4.6 1 .14 . 1 .14 


17.4 1 1 i 


8.08 1 7.45 


4 1 


1 10 1 12.5 I 4.9 1 .17 1 .17 


16.8 1 1 1 


8,14 1 7.38 


5 1 




16.8 1 1 1 .01 .01 


8,00 1 7.25 


4 1 


1 12 1 11.8 1 4.8 1 .14 1 .14 


16.7 1 1 1 


8.01 1 7.31 


4 1 




19.1 1 1 1 


7.97 1 7.26 


4 1 


1 14 1 31.5 1 9.7 I .19 1 .20 


21.3 1 f 1 


7.96 1 7.44 


5 1 




22.9 1 1 1 
1 1 1 


7,94 1 7,29 


4 1 
1 



T?^ ^ 



"cr 



■W" 



TABLE 2.1 (cont'd.) march 1985 
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1 DATE 1 TURBrOITY (FTU) ^^JS*"^ J^J^- | "LTEK METAL RES. | TEHP. 

u«it i_^ I / AUM AID AID Al rma/L) P" 1 foe) 

I Raw Set. Filter Treat STTl STJi 1 — s;:wl 1 — pT: — i ^tIL,/ — i — ft r-r r — ./ ^ . 


1 1 ■. ■ ii-ci ireai.. mg^t ^ mg/L mq/L Kaw Ireat. Raw | Treat. 1 Raw I 

(-.l?..,'--!-:.- — !:-- '^^ '^^ '"^-^ ' '-°^ 1 ^-^2 1 5 1 
\Jl..\.ll±, .}1-1.. ..'}! '}! 31.2 .'j"".'" 7.99"' '7.24"" rv""' 

|-!i.|--?!:.l|..!°:^_.|._:l^ ■}! ^l'}_ ""\ '"o^ " ".o7"" "87o7T7.74"T"8""i 

|..!-l-|-^^!:L]..L2:°..|..:2i :.^L_J..-.^L-L^|11.....|L.'"^ l"7777T7.76""!""r"'i 

|-J?..|.H!:!.j..H:?„]„:ii_J__:il._|___42.i_ 1 ._|^!!!^!"i!"""' """j^s^^ 

|L5}..,L.i3:.o.j...!:.^.]._:L2...|..:ii..|...22.-i.„,| _...| j |.....'^^!|^iZj3Jii"i""4 '"' 

j-J5-J-J!:P_[..}^iL.L_:2i...L:26__l __2_7_._8_ 1 1 ' ' ' ^-96 ' 7.22 1 4"'! 

|L-.^1-|-J?i7.j_.l^j!..|...:ll._j...-.16_..L JI..5....I ____] 1 ' 1 8.00 1 7.33 1 4 1 

1 ..2.5.. 1 ..56. 7_ [...S.-i. j___.41_. j __,40__ [ ____27_.1___ | ] __ j __.0l __ | __._0_2 ... | __8 ..13 _ | ..7_._2_9__ ' 5 | 

|__2J__j.lll-.^.]..i-_\:J..j.._-l.l..|...-.20.._| _2.5_-_6_._.! .. Ill' ^-01 ' ■'•^^ ' 4 ' 

1 29 1 123.0 j 12.9 j .36 1 .37 1 38.8 t 1 1 i | 8.'o4"l"7728"l" 6 "l 
1 1 1 j 1 1 _| __| _| 1 J _| _ 1 1 

1 1 ..| 1 _..| ( 1 1 1 J , 1 , 

31 1 60.3 1 7.2 1 .18 1 .26 | 31.8 | till 8.05 | 7.32 6 



TABLE 2.1: PARTICULATE REMOVAL PROFILE april 1985 
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HOE WPOS PROTOCOL 



j DATE TURBIDITY (FTU) 


ALUM 1 AtO 


mm MtTAL h£S. „ I TEMP. 
AIO Al ima/l) P" fCftv 


1 ftaw I Set. 


niter Treat. 


■q/L 1 nqVL 


ng/L Raw I Treat. Raw 1 Treat. Raw 


1 I 424.0 1 14.0 


.21 .20 


68.6 1 


I 1 

j 8.01 1 7.30 6 


1 ? 1 263.0 1 12.0 


1 .12 1 .12 


1 61.7 1 


.08 1 8.03 1 7.17 5 


1 3 j 206.0 t 11.8 


1 .17 1 .18 


1 52.8 1 


1 7.94 1 7.28 7 


I 4 1 125.0 1 9.6 


! .28 1 .28 


1 42.1 I 


1 8.12 1 7.44 5 


1 5 1 127.0 1 10.2 


.12 1 .17 


44.5 1 


1 t 8.03 1 7.23 8 


1 6 1 215.0 1 11.8 


.12 1 .12 


52.8 1 


1 1 8.03 1 7.21 1 7 


1 7 1 195.8 1 10.1 


.14 1 .14 


51.5 1 


1 1 8.00 1 7.24 1 7 


1 8 1 97.3 1 8.9 


.19 I .17 


39.2 1 


.01 1 .02 1 0.16 1 7.34 1 6 


1 9 1 83.7 1 9.8 


.10 1 .13 


37.3 1 


1 1 8.09 1 7.34 1 8 
j j I i j 


1 10 1 132.0 1 10.3 


.12 1 .12 


36.3 1 


I } 1 0.13 1 7.52 1 6 

i ..i 1 1 1 


1 11 1 139.0 1 10.8 1 


.15 1 .15 


37.1 1 


I ---| --------[ 1 1 

1 1 1 8.09 1 7.35 1 7 
1 1 1 I 1 


I 12 1 69.7 1 9.9 1 


.17 1 .24 


28.7 1 


1 1 1 8.10 1 7.36 1 7 
_. 1 1 1 I I 


1 13 1 47.8 1 8.2 1 


.12 1 .12 


25.8 1 


1 1 1 8.06 1 7.32 1 7 
I I 1 I 1 


1 14 1 65.0 1 8.0 1 


.11 1 .11 1 


28.9 1 


1 1 1 8.05 1 7.43 1 8 
1- .>„-„_.. 


j 15 1 45.2 1 8.1 1 


.18 t .17 1 
t 1 


25.5 1 1 


I .03 1 .01 1 8.14 1 7.38 1 8 1 

II 1 1 II 



: ••■ ■'^- 



ff •>-.•> 



"»»". 



TABLE 2.1 (cont'd.) 



APRIL 1985 



Page 2 of 2 



1 DATE 


i ftow 


TURBI 
Set. 


DITY (FTU) 
Filter 1 TrMt. 


C()A6(jLAl4r 1 

ALUM 1 

nu/L f 


COAG. 
AID 
ma /I 


1 

1 

— r 


FILTER 
AID 

liin/i 


1 METAL RES. 
1 Al (mq/L) 




pH 


TEMP. 
(OC) 


1 16 


1 30.2 


7.9 


.16 


1 .18 


22.3 1 


mg/L 


1 

1 
1 


mg/L 


1 Kaw 1 ireat. 


1 Raw 

1 8.01 


Treat. 

7.37 


Kaw 1 
9 1 


1 17 


1 24.2 


7.4 


.11 


1 -^^ 


16.8 1 j 




1 7.95 


7.41 


8 j 


1 18 


35.7 


1 ^'^ 


.14 


1 .14 


17.8 1 




I 

1 






! ^-^s 


7.74 


9 


1 19 


123.3 


1 10.7 


1 '^^ 


[_._14_ 


[ 29.1 j 1 




1 8.42 


7.58 


9 


1 20 


45.8 


L-A--1-- 


__,_14 _ 


|__._15 


17.8 ' 1 




8.41 


1 - - --. 

7.54 


9 


1 ^^ 


27.7 


7.7 


' .19 


__._16___ 


„,13.1 1 j 




8.29 


7^40 


2 


1 22 


24.3 


8.4 


.21 


.21 


12.6 ' 1 


.02 j .01 


8.24 


7.48 


10 } 


1 ^^ 


23.7 


9.0 


.14 


.17 


12.8 1 1 




8.10 


7.47 


11 1 


1--- 1 


20.5 1 


8.1 1 


.15 

_»_. 


.15 


11.9 1 




1 

1 


: 




8.26 


7.68 


9 \ 


j 25 j 


19.8 1 


B.O 1 


.19 


.19 1 


11.3 1 1 




8.06 


7.52 


9 1 


! 26__j 


17.0 1 


7.0 1 


.18 1 


.18 1 


11.6 1 1 




8.10 


7.41 


8 I 


1 — 27„| 


17.8 1 


7.0 1 


.16 1 


.17 1 


11.5 1 1 




8.01 


7.27 j 


9 1 


1 ^^ 1 


13.7 1 


5.0 1 


.16 1 


.17 1 


10.8 1 




1 

_ 1 . 


1 




8.00 j 


7.27 j 


9 I 


1— --- 1 


14.5 1 


6.2 1 


.16 1 


.17 1 


9.6 1 1 1 


.02 1 .01 ] 


8.06 j 


7.25 j 


9 I 


1 ^° 1 


14.8 1 


5.4 1 


.13 1 


.14 1 


11.1 1 




i 

1 


I 




8.03 I 


7.38 1 


9 j 


j 31 1 





















TABLE 2.1: PARTICULATE REMOVAL PROFILE may 1985 
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HOE WPOS PROTOCOL 



1 T..«««.rv /rrni COAGULANT CoAfi. 
1 DATE 1 TURBIDITY (FTU) ^^jj^ ^,0 


FILTER METAL kit. 
AID Al (mq/LV 


nM ' TEHP. 


1 Raw 1 Set. FMier 1 Treat. nq/L mq/L 


nq/L Raw Treat. 


Raw Treat. Raw | 


1 1 1 12.7 1 4.8 .12 1 .13 9.8 


j ■ • ! 


8.00 7.34 9 1 


j 2 1 14.3 1 4.3 .13 1 .14 10,7 | 




8.44 7.39 9 I 


1 3 1 15.3 1 4.7 .12 1 .14 11.9 1 




8.09 7.41 10 1 


1 4 1 18.7 1 6.0 1 .15 1 .15 12.0 1 




8.08 7.43 10 1 


1 5 1 19.0 1 5.1 1 .15 1 .15 12.6 I 




8.11 1 7.45 11 1 


1 6 1 19.2 1 4.4 1 .12 1 .13 1 12.4 | 


.04 .01 


8.37 1 7.58 11 1 


j 7 I 24.3 1 4.1 1 .10 1 .10 1 14.6 I 




8.29 1 7.59 11 1 


1 8 1 17.2 1 4.9 1 .12 1 .13 1 11,2 1 




8.30 1 7.59 11 1 


i 9 1 14.5 1 4.7 1 .17 1 .17 1 9.6 1 




8.18 i 7.56 11 1 


1 10 1 15.7 1 4.9 1 .15 1 .15 1 9.8 1 


I 


8.19 1 7.46 10 t 






8.34 1 7.50 10 1 


1 12 1 9.9 1 3.3 1 .11 1 .12 t 11.4 I 




8.28 I 7.36 11 1 


1 13 1 8.6 1 2.9 1 .12 1 .12 1 9.8 1 


1 .02 .01 


8.26 1 7.30 11 t 


1 14 1 12.5 1 3.3 1 .15 1 .14 1 10.4 I 


1 1 


8.02 1 7.29 11 1 


1 1 • 1 * 1 ■ 1 1 1 .. 1 


1 1 

1 1 1 


8.20 I 7.35 1 11 1 
1 1 1 



--*5f-STSjEC.Ji'i^ -J- 



TABLE 2.1 (cont'd.) 



MAY 1985 
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1 DATE 1 TURBIDITY (FTU) 

1 1 Raw Set. Flltpr Tr«ii4 


COAfiUuHT, COAG. 1 FILTER METAL RES! 1 TmT 

^^^^ AID 1 AID A1 (mq/U P" (oC) 


1 16 1 9.6 3.3 .14 .15 
1 1 (-— _. 


"aZi — "ig/L j jng/L Raw 1 Treat. Raw Treat. Raw 1 

^•- 1 1 8.16 7.46 15 1 


1 17 _ I 11^9 1 3.7 .13 .14 


...l^.ll j 1 1 8.10 7.48 14 1 


1 18 1 10.6 1 3.9 1 .16 1 .16 


^•^ III ^-^^ '^•^'^ 1° ' 


' 19_j__6^5 1 2.6 1 .12 1 .13 


. ?;^„..| I 1 I ! 8.11 7.50 ! 11 ! 


1 20 1 22.7 1 3.6 1 .14 1 .14 


12-8 j 1 1 -"^^ 1 .01 1 8.17 7.56 1 12 1 


1 21 1 24.7 j 3.9 1 .13 1 .14 


___12-8 j j j .01 j .01 j 8.03 1 7.47 ' 12 ' 


j 22 1 21.2 1 4.6 1 .15 I .17 1 


—J}'^ I'll 8.04 ] 7.47 1 13 1 


1 _23 [ 15.0 [ 3.6 [ .13 1 .14 1 


ll-J 1 j 1 1 8.12 j 7.48 1 12 ' 






1 25 • 15.0 1 3.8 1 .12 1 .12 1 


i^:^_ ] 1 1 1 1 ^--"^^ 1 ^•'*^ ' 1^ ' 






j 27 j 15.5 j 4.1 1 .16 1 .16 1 


- -^'^ 1 III 1 ^-^^ 1 '^'^^ 1 ^^ 1 






j 29 I 25.3 j 4.4 j .16 1 .16 1 


l^-'^ j 1 1 1 1 ^•°'* 1 ^'^^ 1 ^^ 1 






1 31 1 92.8 1 3.8 1 .11 1 .12 | 


20-5 1 1 [ 1 j 8.22 1 7.47 1 15 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE 
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MOE WPOS PROTOCOL 



1 DATE 


TURBIDITY (FTU> '^"^^^^^ SfJ^' 


riLtER mhal m. 

AID A1 (nq/L) 


hU ' TEHP. 




Raw Set. 1 Filter I Treat. m/l nq/L 


iiq/L Raw Treat. 


Raw 1 Treat. 


Raw 1 




72.5 4.8 1 .12 1 .12 23.1 
1 1 1 1 




8.10 1 7.25 






1 16.3 1 3.9 1 .12 1 .12 13.3 

(__ 1 1 1 1 »....- 




7.98 1 7.36 






1 1 1 1 1 — — — 

1 11.8 1 3.4 1 .11 1 .13 1 11.7 

1 j__ i ^. j 1 


.02 .01 


8.10 1 7.49 






' 15.3 1 4.2 1 .14 1 .15 1 12,5 

1 „_ 1, _______ |__ __l l___> 


i 


7.70 1 7.30 






1 _- |________|-- --| 1 — -- 

15.2 1 3.3 1 .10 1 .13 1 11.6 1 
1 !________ !________ !_____ 1 




8.12 1 7.46 






1 1 1 1 1 

13.2 1 3.4 1 .11 1 .12 1 11.8 1 
„^_|__«_____| ________!___. 1 t 




7.94 1 7.32 






11.4 1 3.1 1 .14 1 .15 1 10.7 1 
_______! ________! !________ 1 __..-_| 




7.87 1 7.28 






1 1 1 1 1 

12.9 1 3.4 1 .16 1 .16 1 11.9 1 
_______ !________ !______„_ !_______- 1 1 




8.10 1 7.35 






__..___! 1 . _!_______ 1 1 

43.8 1 5.0 1 .15 1 .15 1 14.1 1 




8.19 1 7.45 






29.7 6.6 1 .13 1 .13 1 13.5 j 


.03 .02 


7.79 I 7.26 










7.75 j 7.28 






12.3 3.3 1 .12 1 .13 i 10.7 1 




7.70 1 7.29 






11.2 1 3.7 1 .13 1 .12 1 10.2 1 1 
_______ !________ !________ !________ I |_ 1 


1 
1 


7.80 1 7.42 






15.2 1 4.0 1 .13 1 .14 1 12.4 I 1 
j j _ |_.______|_.___— __-_l__-__-___ 1 


|. 1 


7.78 1 7.37 






15.0 1 3.8 1 .15 1 .16 1 12.5 | 1 
1 1 1 1 1 .1 


1 1 7.97 \ 7.46 
1 . 1 


1 



,T-^ • 






^■' vT^ ^eiF' 



TABLE 2.1 {cont'd.) june 1985 
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lUTF TURBIDITY (FTU) COAGULANT C0A6. j ftLTER KETAL RES. „„ TEMP. 
0*TE _^ lUKBlUMMMU ALUM 1 AID 1 AID Al (mq/L) P" (OC) 


1 ^Raw set. niter Treat. m/l 1 mq/L 1 mq/L Raw | T?eat. Raw | Treat. Kaw ] 


j _1« ll± __4-_8_ .13 .17 1 18.5 1 1 1 8.03 | 7.38 13 | 

\_ll ^f:8_ _J:tl_:l^ :lL..\...lhL. 1 ' .02 i o 7.91 ! 7.16 "u'l 

lA^...\.JhL „f:L_.|._:ff :.^!...|_..L^:!._..| ...| ] " "".Ve" TV.'iV" '"i^"! 

|.-f!._|..^^:?_|..f:i.J__:3^ :3i__|_..iZ:l„.] | |..„„.i..""" "l^j!j^" "14"' 

|-J?..|L_}.5:P.|Lj:!___lL.:_^5__.,^_ji^__ |_._i_l-_3_„.j 1 _ 1 1 7,68 i 7.3i"l'"i4"i 

l^J_l._l^-.^l^l|^,P:!__.|..:_l!__.]._rl.^_.|__._Ji^:6.___| ____! 1 1 |..ld2.|..l-.2.o..l...l3„ 1 

i._!!._|„_ll\°.,^__^:.l._j_.:3Z„_|._:}.l_.|„.3i-P.„.| ]. ! L . "V.gV r'7".7i"i"'i6"'i 

iLj_l.|Lj.l'_l|.J:_l__j_.:3f_[__:}_l._!_ __3!.-l___! ! | | ' 7.86 1 7.38 1 iT'i 

j 24 j 33.8 1 5.8 1 .15 [ .16 1 19.4 I j j .02 j 1 7.81 1 7.31 1 13 1 
j.J5__j__l_4_._0_j___4_._2_ _l__._l_3__l__._l_5__ 1 __j 1 |..H5.|..1-.32„|_„13 | 

j„ Z7„ (..11-7- 1 ._?jP__. 1 ___• 1_1__ 1 —•-1?.„ 1 „. 12.-5__. 1 __ 1 1 1 1 ..7_._17„ ] __7_..2_8___ | .._14__ | 

|.. 2?._ 1 _..l5j_5_ 1 ._.l-_2._. 1 _„• lA- 1 .„•.¥-.. 1 „. l^_-J-____ 1 ] 1 __ 1 ._. 1 ..7...89__ | ._7.._2_6 _ | ___14 __ ] 

1 30 j 15.3 I 3.0 1 .14 I .15 j 11.5 I | j j ' ^"^^ ' ^-^^ ' ^^ ' 

! 31 1 1 1 t ( 1 1 1 1 1 1 1 1 
t 1 1 1 1 1 1 1 1 1 1 1 1 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE 



JULY 1985 



Page 1 of ? 



HOE WPOS PROTOCOL 



j Dj^TE TURBIDITY (FTU) 


C0A6llLAMt 1 CtiA6. 

AUW AID 


FiLYtR MEUL m. „„ 1 TEMP. 
AID Al (TO/L) P" ! im 


1 Ram 1 Set. Filter Treat. 


■q/L IW/L 


mq/l Raw Treat. Raw Treat. 


Raw 1 


1 1 16.3 1 3.2 .15 .15 


11.1 


7.92 7.30 


l"? 1 


1 2 1 14.2 1 3.1 1 .14 .15 


9.1 


.01 .02 8.30 7.52 


18 ] 


1 3 1 12.5 1 3.3 1 .13 1 .13 


11.5 


8.15 7.51 


19 j 


1 A 1 19.0 1 4.4 1 .14 1 .14 


15.3 


7.75 7.33 


18 j 


1 5 1 23.0 1 4.0 1 .14 1 .14 


14.2 


7.73 7.29 


17 I 


1 6 f 24.7 1 3.5 t .13 1 .13 


15.9 


8.03 7.25 


20 j 


1 7 1 15.2 1 4.1 I .13 1 .13 


12.1 


7.58 7.20 


15 I 


I 8 1 17.5 1 4.3 1 ,15 1 .15 


11.9 


.02 7.60 7.30 


15 j 


1 9 1 22.5 1 4.8 1 .14 1 .15 


16.4 


1 7.50 7.30 


16 [ 


1 10 1 14.7 1 4.1 1 .15 1 .14 


12.5 


I 7.58 7.23 


16 j 


1 11 1 11.5 1 4.6 1 .12 1 .12 1 


10.1 1 


1 7.92 7.30 


15 j 


[ 12 1 13.2 1 3.3 1 .12 1 .13 


10.0 1 


1 1 7.90 7.28 


16 I 


I 13 1 17.8 1 4.1 1 .15 1 .16 1 


11.7 1 


1 1 7.71 7.16 
. 


18 1 


1 14 1 40.0 1 4.4 1 .14 1 .17 | 


17.4 ( 


1 7.59 7.19 

.. 1 i 


18 1 
1 


) 1$ 1 38.8 1 5.0 1 .11 1 .13 1 


16.6 t 


.04 1 7.34 ( 6.83 i 18 1 
1 1 J 1 



TABLE 2.1 (cont'd.) 
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n*TP TURBIDITY (FTUy COAGULANT COAG. FILTER | HETAL RES. | „ TEHP. 
DATE 1 mKBiuiiT (FlU) ^^^ ^j^ ^^^ , ^^ ^^^^^^^ ^ pH ^^^^ 


1 j_Kaw I set. Filter | Treat. mg/L mg/L mg/L I Raw I T?eat. 1 Ftaw Treat. Raw I 


I 16 i 33.2 1 5.5 . .13 | .13 15.9 [ j | 7.68 7.16 18 | 

j_l?_[__23.8 j 5,5 .14 1 14 , 12 7 | |""""|"7'.6o"" "V.Os" "Ys"'! 

I__18 _j__l8-8 j 3.6 .12 1 .12 | 12.7 | | | I'V.eo" "V.Ig" ""iV"| 
I 19 I 26.2 I 4,0 .12 1 .12 1 14.1 1 III 7.80 7.27 I'lVl 

|-J?-.i-i!:L|.J:L_-L.:^°.._L_:}i..! „L^:.l.. ! ' ' ' i 7.57' "V.iV'i ie"'! 

i-Ji_j._}?:Z.|.J:°_..j„:±.!.:^!„ !...!:!.._ !__ ! . ' ' ' 7.57 1 7.15 1 "i7"i 

j. J!., |. _":?. i. . f :!_„!.:!!__.! _.:3!„ ! ^-^ [ | ' .01 1 .02 1 7.59 1 7.13 1 15 1 
i_-21.|„}}:i|__f:i__j_.:}L.'_:3f._'._J:i__' _._____}_____ _f f ' 7.44 I 7.11 I 14 1 

|L.21.|.Ji-?_|_J:L._|L.:}^...|..jl!..J_..31-7-...| 1 1 _ ! ! _7_-,81 1 _7.18 1 15 1 

|._22..(._i-Jjl]. Jjl__j_.jil_J„.4_l..|___.y_-l___j 1 1 1 L7.-A5 _ j_.J.26 1 18 j 

|-f'?L-(.-i^l|__.^l..L:il„j._jil_ ! ._i^i___l ! f 11 ^-"^^ 1 ''•^^ 1 ^^ ' 

1 31 1 21.2 1 3.9 1 .15 1 .15 1 12.6 1 1 1 1 1 8.02 1 7.39 | 21 1- 



TABLE 2.1: PARTICULATE REMOVAL PROFILE mjgust 1985. 
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HOE WPOS PROTOCOL 



1 DATE 1 TURBIDITY (FTU) 


1 COAGUUNt 1 C6A6. 

ALUM AID 


riLttfe METAL hCS. 1 „ 1 TEMP. 
AID AT (nq/L) P" ! ffiC\ 


1 Raw 1 Set. 


niter Treat. 


■g/L Bq/L 


■g/L Raw Treat. 1 Raw Treat. 


Raw 1 


1 1 

1 1 19.8 1 3.7 


1 

1 .17 .17 


11.3 i 


11 7.68 7.37 
II II 


21 1 


1 2 1 20.3 1 4.8 


1 .16 1 .17 


|- - _ — _ __,__ _ _, — _ , , 

1 13.8 1 1 1 7.76 1 7.13 


20 1 


1 3 1 16.8 1 4.1 


1 .17 1 .17 


1 12.4 1 III 8.13 1 7.39 


21 1 


1 4 1 17.8 1 4.0 


1 .14 1 .16 


t 13.1 1 1 1 1 1 7.80 1 7.27 


21 1 


1 5 1 20.5 1 3.7 


1 »15 1 .15 


12.8 1 I .03 1 .01 1 8.10 1 7.24 


22 1 


1 6 1 40.2 1 5.3 


.18 1 .18 


16.7 II II 8.45 1 7.52 


23 1 


1 7 1 48.7 1 5.2 


.17 1 .17 


18.3 It II 8.25 1 7.40 


23 1 


1 8 1 22.0 1 4.5 


.17 1 .18 


13.2 II II 7.94 1 7.39 


22 1 


1 9 1 24.5 1 5.2 


.17 . 1 .17 


12.7 It II 7.94 1 7.32 


22 1 


1 10 1 32.0 1 5.5 


.16 1 .16 1 


14.7 1 j 1 1 8.06 1 7.36 


22 1 


1 U t 22.0 1 4.7 1 


.14 1 .14 1 


12.2 II It 7.94 1 7.27 


22 1 


1 12 1 15.0 1 4.4 1 


.13 1 .13 1 


11.8 1 1 1 .02 1 .01 1 7.73 1 7.20 


21 1 


1 13 1 22.7 1 3.8 1 


.13 1 .14 1 


14.4 1 till 7.53 1 7.04 


22 1 


1 14 1 23.2 1 3.7 1 


.13 1 .13 1 


14.4 1 1 1 t 1 7.90 1 7.23 1 


22 1 




.14 1 .15 1 
1 1 


12.6 1 fill 7.76 1 7.25 | 
t 1 1 1 1 1 1 


22 1 



TABLE 2.1 (cont'd.) 
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n.rr TURBIDITY (nu\ ! COAGULANT J tOAG. FUTER METAL RES. ^ | TEflP. 
DATE TURBIDITY (FTU) ^kim , AID AID Al fma/L) P" 1 (oc) 


!_._. Raw Set. h Iter 1 Treat. raq/L I mqA Jhi/L (Ism | TFeat. ftaw 


Treat. Kaw j 


i 16 j 17.0 j 3.2 .11 j .12 11.6 1 1 7 84 
1 1 1 1 1 


7.27 22 1 


j 17 1 14.5 1 2.7 .13 1 .14 11;1 | | "'ss" 


7.26 22 1 


( 18 1 22.8 1 3.1 .13 1 .13 14.8 1 | 7.84 


7.30 22 1 


|--L.|._ll'.l.L.l'3 1 '^^ 1 •" 1 ^"'^ ' ' ' '^^ ' -^^ ^-20 


7.43 1 23 1 


1 20 1 13.0 1 4.1 1 .16 1 .16 1 12.8 1 III 7.56 


7.24 . 1 21 1 


|__2_1_ j 3.3 1 3.2 1 .14 1 ,16 ] 9.5 t 1 1 1 1 7.36 


6.98 1 19 1 


! 22 ! 3.6 ! 2.7 1 .19 1 .18 1 8.1 1 t 1 1 • 1 7.41 

|--- |--._- 1 »_ 1 __■__! |_ _ _ _| 1 1 1 r 


7.03 t 19 1 


!-Jl.l._.l-.l.l..A-.l..! -13 1 -14 1 7.3 1 j 1 j 1 7.45 


7.14 1 19 1 




7.13 1 21 j 


!_25 _!_39_.9 j 3.8 j .18 j .20 | 15.9 | ! ! ! ' 8.25 


7.34 1 22 [ 




7.41 ] 22 1 


j__27 J 17.8 4.2 [ .20 1 .22 | 11.4 | ! 1 ' ' 8. 28 


7.45 1 22 1 




7.38 { 22 1 


29 j 20.2 4.1 [ .14 I .15 j 11.5 ] 1 1 8.20 1 


7.47 1 22 1 




7.43 22 1 


1 -—--J-—--- 1 ---..._. |. .._.._-_ |.... 1 ______ 1 _..______ j_ 1 — _ J---- 1 _---___ 1 

1 31 1 14.0 1 3.0 t .16 1 .16 1 9.8 1 1 II | 8.09 1 


7.43 1 22 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE September 1985 
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HOE HPOS PROTOCOL 



I DATE 1 TURBIDITY (FTU) | ALUM 1 AID 1 


mttk 1 

AID 


HtuL m, 

Al Im/l) 


nM TEMP. 

pH fot^ 


1 1 Raw 1 Set. 


Filter Treat. 1 ma/i 1 w/L 


iw/L 


Raw 1 Treat. 


Raw Treat. Raw | 


1 1 1 20.5 1 9.2 


.16 .17 1 11.0 1 




1 


8.10 1 7.38 22 1 


1 2 1 15.7 1 3.2 


.16 .18 1 11.7 1 




1 .03 


7.98 1 7.27 22 I 


1 3 1 14.0 1 2.8 


.15 1 .16 1 10.8 1 






8.02 j 7.33 22 ] 


1 4 1 16.5 1 3.3 


.15 1 .16 1 11.4 j 




1 


7.84 1 7.26 22 j 


1 S 1 10.8 1 2.5 


.16 1 .15 1 10.8 1 






7.55 1 7.18 21 I 


1 6 1 23.3 1 3.7 


.15 1 .16 1 14.1 1 






7.68 1 7.22 22 1 


1 7 1 12.6 1 3.0 


.13 1 .15 1 12.2 1 






7.52 1 7.13 22 1 


1 8 1 12.7 1 3.3 


.13 1 .14 1 10.3 1 






7,60 1 7.23 1 22 1 


1 9 1 14.3 1 4.0 


.12 1 .13 1 9.6 1 


i . 


1 .02 


7.76 1 7.25 1 21 1 


1 10 1 10.3 1 3.3 


.12 1 .13 1 9.3 1 






7.72 1 7.18 I 21 1 


1 11 1 13.7 1 2.9 


.14 1 .14 1 9.0 1 




1 


7.78 1 7.19 1 21 j 


1 12 1 11.5 1 4.0 


.17 1 .19 1 9.3 1 






7.88 1 7.35 1 .21 j 


1 13 1 10.2 1 4.4 


.19 1 .19 1 9.0 1 




1 


7.84 1 7.29 1 21 1 


1 14 1 9.1 1 3.1 


.18 1 .17 1 9.0 1 


1 ! 
1 




7.96 1 7.35 1 20 1 


r IS 1 13.8 1 3.8 


.17 1 .18 1 9.3 1 


1 

1 

1 




7.88 1 7.34 1 20 1 
III! 



'JF' 



<M^ 



TABLE 2.1 (cont'd.) 
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1 nATr TURBIDITY (FTU) ! ^^^^^^ ' ^OAG. I FILTER I METAL RES. 1 

'DATE lUKdlUlIT (HU) ^ ^^^ , ^,(j , ^,p , ^, ^^^^1^ , p„ 


TEHP. 
(OC) 


J Raw 1 Set. 


Miier 1 ireat. 1 nw/L 1 mq/L I m/L 1 Raw | treat. 1 Raw I Treat. 


Raw 1 


1 16 1 11.2 1 3,3 
1 1 |.._ 


■^^ 1 -^6 1 9.3 1 1 1 .02 1 1 7.98 | 7.41 


20 1 


j 17 1 7.7 1 3.0 


.:}L..\.s^^ 1 ^-^ 1 1 1 1 1 ^-^^ i ^'^^ 


20 1 


1 18 1 10.9 1 4.1 
1 1 


.18 1 .18 1 8.5 1 j 1 1 1 ^ g^ 1 ^33 


20 1 


1 19 1 12.7 1 3.8 


-ilL. 1 -^^ 1 ^'^1 1 1 1 1 ^-^9 1 7-31 


20 1 


1 20 1 15.0 1 4.2 


.-•AL 1 -^^ 1 ^-^ ] 1 1 1 1 7-72 1 7.25 


20 { 


'21 j 10.0 1 3.2 


__-_^. ■■'^^ 9.4 j 1 j 7 gg 1 7 27 


20 } 


1 22 j 17.8 1 3.7 


__■}]_ \__'}^ 1 ^1-1 1 1 1 1 1 ^-^^ 1 ^-^^ 


21 1 


j 23 j 31.8 [ 3.7 


__™___ - ''^^ j ^^'^ 1 1 1 ° 1 ° 1 ^•■'^ 1 ^--^^ 


21 j 






21 1 


j 25 j 39.2 j 5.3 


_.-_lL-.|_.-l^ 1 ^^"^ I 1 1 1 1 8.28 1 7.47 


21 1 


l__26._l™^.!.l..7.-.^. 1 




21 j 


j 27 I 109.0 1 7.3 1 


..'}J. 1 -^^ 1 2^-^ 1 III ^'^^ 1 ''■^^ 


20 j 






20 j 


j 29 1 31.3 j 4.5 j 


•13 j .14 j 14.4 j III ^-^^ "^-^^ 1 


20 1 






20 1 


1 31 1 1 1 
1 1 1 1 


II I 1 1 1 ------j 


1' 



TABLE 2.1: PARTICULATE REMOVAL PROFILE October 1985 



Ptge I of 2 



HOE WPOS PROTOCOL 



1 DATE 


IU..ID,T» (FTL.) »er r- 


FILTER HttAL HES. „ TEMP. 
AID Al (m/l) P" fflt\ 




Raw 1 Set. 1 Filter Treat. bki/L mq/L 


ng/L Raw I Treat. Raw I Treat. Raw | 


1 1 


1 J 

1 37.0 1 5.8 1 .14 .16 14.7 


1 I 1 

1 8.14 1 7.40 20 [ 


1 2 


1 29.7 1 5.8 1 .17 .17 12.6 


1 8.26 1 7.46 19 1 


1 3 


1 23.5 1 5.8 1 .14 1 .15 1 11.7 


i 8.17 1 7.38 1 19 1 


1 4 


1 22.5 1 4.2 1 .15 1 .16 1 12.2 


1 1 8.14 1 7.32 1 18 1 


1 5 


210.8 1 4.9 1 .19 1 .18 1 32.3 1 


1 1 8.21 1 7.38 1 18 1 


1 6 


144.0 1 6.9 1 .14 1 .14 1 22.7 | 


.05 1 .04 1 8.19 1 7.38 1 18 | 


1 7 


63.2 1 6.3 1 .14 1 .14 j 18.8 1 


1 1 1 8.17 1 7.38 1 18 1 


1 8 1 


104.0 1 6.4 1 .14 1 .15 1 26.0 I 


t 1 1 8.07 1 7.24 1 18 1 


r 9 1 


111.7 1 5.4 1 .14 1 .14 1 29.3 1 


1 1 1 8.15 1 7.40 1 17 1 


1 10 1 


58.8 1 4.4 1 .12 1 .13 1 23.4 1 


1 1 1 8.17 1 7.33 1 17 1 


1 11 1 


29,8 1 4.1 1 .12 1 .11 1 13.0 1 1 


i 1 1 8.07 1 7.30 1 16 I 


1 12 1 


19.2 1 3.5 ( .13 1 .13 1 10.2 1 


1 1 1 8.10 i 7.44 1 17 1 


1 13 1 


103.7 1 5.4 1 .14 1 .16 1 25.1 | | 


1 1 1 7.98 1 7.42 1 17 | 


1 14 1 


43.3 1 4.1 1 .13 1 .15 1 15.5 | | 


1 .02 1 .03 1 8.00 1 7.43 | 17 ( 


1 15 1 


24.2 1 4.0 1 .16 1 .14 1 12.7 | | 


I 1 1 8.10 1 7.48 1 17 1 

II 1 1 1 1 



TABLE 2.1 (cont'd! 
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1 n.^r ! TURBiniTV tnu\ COAGULANT COAG. FILTER 
DATE TURBIDIT (FTU ^^ ^,p ^^^ 


HtTAL RES. 1 „ 1 TEMP. 
Al (mq/L) | P" | (oC) 


l_ Raw 1 Set. Finer Treat. mq/L mg/L mq/L 


Raw 1 Treat. 1 Raw Treat. 1 Raw I 


1 16 32.3 ( 5.3 .17 .16 13.0 


il' 1 8.20 7,35 1 17 1 


1 17 26.3 1 5.4 1 .18 .18 12.4 


1 1 8.12 7.47 1 16 1 


f 18 1 58.8 1 4.8 1 .13 .16 1 17.2 


j 1 8.17 7.46 1 17 1 


1 19 1 42.2 1 5.3 t .12 1 .13 1 16.9 


1 ] 8.20 7.44 I 17 1 


[_ 20 1 24.0 1 4.7 1 .12 1 .14 1 12.5 1 


1 1 8.18 7.46 1 17 1 


\.JL.\.}1'3. ! ^-^ 1 -^^ 1 -^5 ' 17.1 1 ' 


.02 j .03 j 8.14 7.43 | 15 | 


1 22 j 76.0 1 5.1 1 .12 1 .13 1 19.4 1 


1 ' 8.15 7.43 1 15 1 


1 23 1 41.7 1 4.2 1 .11 1 .11 1 15.3 1 1 


1 ] 8.23 j 7.47 1 16 | 




j j 8.14 j 7.52 j 16 j 


j 25 j 43.7 1 4.7 1 .12 1 .13 1 17.8 1 1 


j 1 8.06 1 7.50 1 15 1 




I 1 8.02 1 7.52 1 16 1 


|__27,^! .35.0 1 __5._0__l .J.1 j .11 j 14.8 | J j 


1 II II 
8.05 7.44 16 




.01 1 1 8.04 1 7.46 ! 16 1 


!_ P I ^''•'' 1 ^'^ I -^2 1 "^3 ] 13.5 1 I ] 


8.02 7.49 15 j 




j j 8.10 j 7.43 } 15 j 


1 31 1 24.5 1 5.2 1 .13 1 .13 1 12.4 1 1 1 
Ill 


i 1 8.09 1 7.37 1 15 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE November 1985 
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HOE WPOS PROTOCOL 



1 DATE 


j TURBIDITY (FTU) 


COAeitLANT 

AUUM 


1 COAG. 
1 AID 


riLtER 
AID 


MtTAL hCS. 
A1 (mg/LV 


1 


PH 


1 TEMP. 




1 Raw 


Set. Filter 


Treat. 


mg/L 


■q/L 


■q/L 


Raw 1 Treat. 


Raw 


1 Treat. 


kM 1 




1 31.3 


5.7 .17 


.16 


13.0 






1 


8.05 


1 

1 7.55 


1 14 1 




1 56.4 


1 6.0 .15 


.15 


14.9 








8.15 


1 7.55 


1 14 1 




1 78.7 


1 5.0 1 .13 


.12 


19.4 








8.17 


7.60 


15 1 




144.4 


1 6.6 1 .12 


.12 


27.8 






.06 1 .03 


8.10 


7.54 


14 1 




101.0 


6.4 1 .11 


.12 


24,3 








8.03 


7.56 


14 1 




53.3 

— --_„ 


6.6 t .12 


.14 


19.2 








8.15 


7.50 


14 1 




101.5 
_. 1 


8.5 1 .11 


-13 


23.8 








8.00 


7.55 


14 1 




110.5 


7.5 1 .11 


.12 1 


23.1 








8.18 


7.47 


1 14 1 




79.3 1 


6.3 1 .14 


.14 1 


17.2 








8.11 


7.43 


13 1 




120.8 1 


7.8 1 .13 


,13 1 


21.3 








8.10 


7.41 


14 1 




77.0 1 

__| 


7.5 1 .14 1 


.15 1 


19.4 i 






.04 1 .04 


8.12 


7.69 


14 1 




152.0 1 
1 


10.9 1 .10 1 


.13 1 


28.0 1 


1 






7.78 


7.02 


13 1 




68.5 1 
.1 


9.4 1 .10 1 


.12 1 


23.0 1 






^-j 


8.37 


7.28 


13 1 




52.8 1 


9.0 1 .14 1 


.14 1 


18.8 1 






1 8.25 
.j 1 


7.46 


13 1 




34.5 1 
1 


7.3 1 .14 1 


.14 1 

1 


15.3 1 






1 1 


8.12 1 

1 


7.41 1 


13 1 

1 



'**T I'. 



TABLE 2.1 (cont'd.) 
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1 DATE TURBIDITY (FTU) ^°*f ^ANT | COAG. FILTER | MEtAL RES. | | TEMP. 
•"^"^ _Tj ,—. _^J !, MiW AID AID 1 Al rmn/n 1 PH i (oCA 


1 Raw 1 Set. hiter [ Treat. mg/L I rnqVL m/i ' 


1 Raw 


! Treat. 1 (law 1 Treat. Raw | 


1 1 1 r 
1 16 1 65.3 1 8.6 .12 | .12 18.0 | 
1 1 1 1 . _ . .| 




1 1 8.24 1 7.47 12 | 


'I7_j 138.0 1 7.6 .12 1 .12 22.8 1 




j j 8.15 j 7.50 12 1 


j _38__' 75.0 1 9.3 1 .11 1 .12 19.7 1 


1 "^-^ 


j .01 1 8.21 j 7.49 11 1 


|-.3?-.|Alt-.l.Ll-Jl..! .-.1° 1 -11 j 24.8 1 




1 8.14 1 7.49 13 1 


1 20_ 1 128.0 1 8.1 1 .08 1 .09 1 25.3 1 1 




' 8.12 j 7.42 13 1 


[__2_1 1 115.5 1 9.6 1 .11 1 .11 1 20.7 t 1 




1 8.35 1 7.62 11 1 


' 22_ 1 143.6 1 9.9 1 .19 1 .19 1 21.2 1 1 


[ 


1 8.30 ' 7,65 12 j 


\.JL.\lii:^..\.JP.-^ 1 -^3 1 -15 1 23.8 1 1 




] 8.24 1 7.62 1 11 j 






1 8.29 1 7.61 1 12 1 


j__25__|_59._0j ^7.7 j .08 | .10 | 17.7 ] | 


.03 


.04 j 8.22 } 7.52 [ 12 






1 8.14 1 7.54 1 10 


1 27 ' ^"^-8 1 10.0 1 .16 1 .21 1 17.9 1 1 




1 8.18 1 7.50 1 10 






j 8.18 7.48 I 9 


1 29 1 162.5 1 11.6 1 .10 .11 1 26.2 




8.19 1 7.62 1 9 






8.26 j 7.65 1 9 


1 31 1 t 1 

till 1 


! 


1 1. ( } 



TABLE 2.1: PAftTICULATE REMOVAL PROFILE cecewber 1985 
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DATE 



Rdw 



TURBIDITY (FTU) 



"Sit: 



rsssBORsr 

AUUM 



TTRiF 



treat. 



AID I AID 
ag/L mn/T 



A1 



'^. 



PH 



TEMP. 



liiTT 



Itaw I Treat. 



im 



Treat. 



Raw 



1 
2 



50.0 
219.2 



8.6 



.10 



.15 



17.5 
34.3 



8.19 



7.59 
7.70 



9.8 



.10 
.13 



.11 
.11 



.04 I .02 



8.16 



10 
9 



a 

4 



199.2 
80.2 



9.4 
10.0 



30.9 
21.5 



8.02 



7.54 
7.70 



.17 
.11 



.18 
.11 



8.21 



9 
10 



5 
6 



67.2 
86.7 



9.8 
9.6 



18.7 
23.8 



8.19 



7.58 
7.54 



.12 
.15 



.14 
.15 



8.27 



7 
8 



72.2 
101.7 



12.0 
8.7 



18.5 
22.2 



8.07 



7.70 
7.59 



.12 
.10 



.15 
.10 



8.23 



7 
7 



9 
10 



48.3 
32.3 



7.4 
8.3 



16.2 
11.9 



.03 i 



8.25 



7.54 
7.61 



.11 
.13 



.11 
.13 



8.24 



8 
8 



11 
12 



63.7 
41.2 



9.6 
10.0 



18.3 

15.5 



8.30 



7.66 
7.62 



.13 
.09 



.13 
.10 



8.11 



9 

7 



13 
14 
15 



39.8 

33.7 

128.5 



8.8 
7.1 
7.4 



17.0 
15.7 
26.7 



8.08 



7.52 
7.54 
7.50 



.10 
.13 



.11 
.14 



I- 



8.08 



7 
7 



I 8.10 



.41*. 



Ti^r 



« -iif ' ■-^, 



^ft -^W 
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TURBIDITY tnu\ ' COAGUUtJT COAG. FILTER METAL RES. 1 , TEMP. 
DATE TURBIDITY (FTU) , ^^ ^,o ^,p ^, ^^^^^^ , pH ^^^^ 


1 Raw Set. 1 Filter Treat, r mq/L mq/L mg/l Raw | T?eat. 1 Raw Treit:" Raw I 


1 16 176.7 9.1 1 .13 .13 | 32.2 ' .02 | | 8.16 7.39 5 | 

\.MJi}}?:l. ..l-.°._.}..-.^. •3.l...L^i:t„. ' I's'ir "I'.l'o e"! 

|--!?-|.7.l:^__ .I-.l._.|_ -^^ '^^ ' 21.4 1 1 8.15 7.65 5 1 

|-35-|..^-°".L|.A-.!...|..-31 ■}1...\.J1-1....\ 1 ' 8-22 7.64 ' "T"l 

|Lj?--|.2!ll.|A''j.!...|-/AL..|-.lH...|...l^i.._.|. ! ! 1 ] 8.19 7.58 » 4 1 

|.Jl..|_/.°/.°.|J.:t...|L.:°I...|..i^....! .A^.iL„^ _ ! ! 1 :. ! JiiL 7.56 1 5 1 

i^J!..|..!^i.,LliL..|..il°„.|..dL..|..iliL...^ ] 1 ] |..8ai .JA^. ! ...1. ! 

|L.21.|_ll^.L|^2LL_-|L.ulL..j..llL„|_.3i„„| 1 Ll21_.L-01.. ! Jj3_3_ ..7_.63__]____5__| 

j..25__|__58._5_j _8._3 __' ,_09___j_^iq_ j 19.4 | ] | j | 8.24 | 7.62 ! 4 ' 

j--27_.jj:^:!.j__7:2__l _a£__ 1 _^iq _ t __25^7___ 1 i j _l j s.oe | 7.47 | 3 | 

|„21.i__l°j.LL^_l._J..il!..J„iH...]_..ili!.-._L„. 1 1 1 1 ^-^^ 1 ^-^2 1 ^ ' 

j 31 1 22.7 I 6.3 I .12 1 .13 | 10.7 1 j | 1 8.13 1 7.67 1 5 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE January 1984. 
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HOE UPOS PROTOCOL 



' ' TimmniTv /rnn ' C0A6UUHT I tOkt, 
1 DATE 1 TURBIDITY (FTU) , pjjjn | AID 


FILTER METAL htS. 1 „ 1 TEMP. 
AID Al (bq/L) P" f6tl 


1 1 Raw Set. 


niter Treat. nq/L nq/L 


ng/L (taw Treat. Raw Treat. Raw | 


1 1 j 11.5 4.4 


.12 ,12 10.1 


8.11 7.39 3 1 


1 2 1 14.7 5.4 


.11 .11 1 10.8 1 


.06 .02 1 8.15 7.48 3 j 


1 3 1 15.3 5.7 


.11 .11 1 12.7 1 1 


1 1 1 8.10 7.45 3 1 


1 4 1 13.5 5.3 


.10 1 .10 1 11.9 1 


1 1 1 8.02 7.44 3 1 


I 5 1 15.3 7.0 

II j 


.13 1 .13 1 10.2 1 


1 1 1 8.04 7.51 5 1 


1 6 1 13.0 1 7.4 


.16 1 .15 1 9.6 1 


1 1 1 8.11 1 7.54 5 1 


J 7 1 11.0 1 5.5 
1 -„ 1. --..... 1... -_ 


.12 I .11 1 11.0 1 


1 1 1 8.13 1 7.55 4 1 


1 -~- 1 1 

1 B 1 10.7 1 5.0 
1 1 1 


.12 1 .11 1 10.5 1 


I. 1 1 8.08 1 7.50 4 I 


1 1 1 

I 9 1 11.8 1 5-3 
1 1 _i 


.15 . 1 .15 1 10.8 1 


1 .05 1 .02 1 8.12 1 7.58 4 1 


1 1 * 1 

1 10 1 11.3 1 6.0 
• 1 1 


.14 1 .15 1 11.5 1 


1 ( 1 8.05 1 7.49 4 1 


[ 1 1 

1 11 1 9.7 1 5.7 


.10 1 .10 1 10.0 1 


1 1 1 8.04 1 7.43 3 1 


1 1 1 

1 12 1 8.2 1 5.5 
1 1 1 


,11 1 .U 1 10.7 1 


1 1 1 8.10 1 7.42 4 1 


1 — I- 1 

1 13 1 10.9 1 5.2 


.11 ) .12 t ttJ 1 


i J 1 1 8.01 1 7.39 3 i 


1 1 1 

I 14 1 7.8 1 4.5 

II 1 ^ 


.11 1 .11 1 8.6 1 


1 1 1 8.06 1 7.41 3 1 


1 1 1 

15 1 6.0 I 4.0 j 
1 1 1 1 


.11 1 .11 1 8.2 1 


I 1 1 7.98 1 7.40 1 3 1 

II r 1 II 
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|o,teI turbidity (n») '^r' ?,^- 

1 1 Raw 1 Set. 1 Filter 1 Trpat. imVI mn7i 


1 FILTER METAL RES. „ TEMP. 
AID Al (mq/L) P" (OC) 


1 16 1 8.2 1 4.9 1 .12 1 .12 9.0 

1 1 1- 1 1 


mq/L Kaw 1 ireat. Raw I Treat. Raw I 

.03 1 .04 8.07 j 7.48 4 


1 17 1 6.8 t 5.1 1 .14 1 .14 8.8 


— 1 1 1 

1 8.09 1 7.55 3 1 


j 18 1 7.3 1 5.2 1 .13 1 .13 | 9.1 | 


1 1 1 

1 1 8.18 1 7.50 ( 3 1 


L}L.|. ''•^ 1 ^-^ ' '^^ ' •" ' s-1 • 


|__ 1 1 1 1 

II 1 8.06 1 7.58 1 3 1 


' 20__' 5.6 1 4.7 1 .12 1 .12 | 7.7 | 


1 1 1 (___ 1 j 

III 8.10 1 7.52 1 3 1 


j_Z_l_ j 4.9 [ 4.2 j .10 1 .10 1 7.4 1 


I-- 1 -"1 1— - 1 1 

III 8.04 1 7.52 1 3 1 


Ljf.-I-.!:? 1 ^'^ 1 -^0 ' -10 ' 7.5 1 


1 1 1 1 1 -1 

f 1 8.08 1 7.44 1 3 1 


j.J3__[__4.6 _j 4.4_ 1 .11 [ .12 1 7.6 1 


" — - -1 1- -1- 1— 1 

' 1 03 ! .07 1 8.04 1 7.56 1 3 1 




1- 1 1 1 1— 1 

1 ! j 7.98 I 7.53 ! 3 1 


j..25__j__5^3 _j_ 3.9 _[_ .12 j_ .12 J 7.5 | 


1 1 1 1 1 

1 ! 8.03 1 7.54 I 2 I 




1_.__ 1__ 1 1 1 

I 1 8.03 1 7.51 I 3 ! 


j — 2J„j_JiL.|_-_f;9„Lil2_..|._ilr2 1 ''•^ 1 ! 


1 |_ 1 1_ 1 

-11 1 ^"^^ 1 ^'^^ 1 ^ 1 




1 1 ! 8.03 ! 7.53 I 3 [ 


j__29__j 5.0 j 4.0 1 .14 1 .14 1 7.5 1 I 


— 1 1 1 — 1- 1 

j 1 8.00 1 7.51 1 3 1 




1 1 — 1 1 1 1 

-02 1 .05 1 8.00 1 7.49 1 3 1 
» _ 1 1 1 j 


1 31 1 4.0 1 3.7 1 .10 1 .10 1 7.4 1 


1 1 8-07 ( 7.55 1 3 1 
1 1 1 1 1 



TABLE 2.1: PARTICUUTE REMOVAL PROFILE February 1984 
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HOE WPOS PROTOCOL 



1 tMTE 


TllRBfftlTY /FTin ' COAGULANT | COAG. 
TURBIDITY (FTU) | j^^j^ ^ /^iq 


riLtER 1 HETAL RES. 
AID Al (mg/LV 


ntl TEMP. 




Raw Set. 


Filter Treat. «g/L ng/L 


ng/L Raw Treat. 


Raw Treat. Raw i 




4.1 3.9 


.12 .12 7.4 




8.10 7.56 3 




1 4.0 4.4 
3.9 1 3.9 


.15 .15 7.5 
.16 1 .16 7.4 


r"™l""" 


8.15 7.60 4 
8.00 7.58 4 




3.9 1 3.8 


.15 1 .13 1 7.4 




7.89 7.42 4 




4.4 1 3.8 


.17 1 .17 1 7.2 




8.04 7.30 5 




4.3 1 4.2 


.13 1 -14 1 7.3 


1 .02 .05 


7.90 7.35 4 




3.5 1 3.9 


.13 1 .13 1 7.4 




8.02 7.37 5 




4.2 1 4.2 


.13 1 .13 I 7.5 


.....*■ ]. 


8.14 7.32 4 




3.8 1 3.7 


.12 1 .13 1 7.4 




8.08 7.28 4 




4.3 ^ 3.8 


.13 j .13 j 7.5 I 




8.07 7.34 3 




3.7 j 3.9 


.13 j .13 j 7.0 j 




7.98 7.32 3 j 




4.4 1 3.9 1 


.16 1 .17 1 7.4 1 


1 1 
1 1 


7.95 7.34 1 4 1 




4.3 1 3.8 1 


.15 1 .15 1 7.4 1 


1 .01 1 .02 
1 1 


8.16 7.21 1 4 1 




4.4 1 3.8 1 


.15 1 .16 1 7.4 1 II 


8.07 7.30 1 5 1 




5.1 1 4.3 1 


II 1 III 


7.77 1 7.10 1 5 1 
1 1 1 



•^ i*l 



,* 



■..•-i ?.. 
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n*Tr TURBroiTY (nu\ COAGULANT COAG. FILTER METAL RES. „ TEHP. 
, DATE 1 TURBIDITY (FTU) ^m AID AID Al (mq/Lj P" (oC) 


L 1 Raw 1 Set. niter I Treat. rog/L mg/L mg/L Row Treat. Raw Treat. Raw 1 


1 16 1 5.5 1 4.6 .14 1 .14 7.6 1 j 7.98 7.21 5 | 
|.JL.|..-^:?.I •^?:-^ j -^^ 1 -^^ ' ^^'^ ' 8.03 7.32 5 1 

i„3?..i_.?!:Z.]..}}:i.!..:f\ j -^^ j ^0.9 1 8.02 7.31 5 1 
i.-3?-.!-.i^:Z.i.„^-! 1 -^^ 1 -^^ I ^^-2 ' 8.06 7.30 5 1 

' 20 _' 10^2 1 4.9 1 .18 1 .18 1 13.1 I 1 loo 8.05 7.32 4 » 
' 2_1_ [__11_.3 1 6.1 [ .12 [ .12 1 11.4 1 1 1 8.02 7.34 4 ' 

(-J!-.|._3f:?J__J:Z_.|„:^i.-L:}i..L}}:l....| ! 1 8.13 7.34 4 I 

[_j:3_ j _24_.8_j 9_-9_ !___.21__ 1 __.21_ 1 _17._3 _ _ j j 8.22 7.39 ' 4 ' 

j.J5_j__16_._3_j 6..6_.[__^21__l __._22___[__1_5_.6__ j ____j_ j ! .8_._18__ _.1..32_._ ! _4 | 

1 27 ' l''-2 1 6.1 1 .11 1 .11 1 17.8 1 111 8.21 1 7.33 1 4 
I 29 [ 65.3 1 12.0 j .27 I .27 28.7 j t I 8.04 1 7.34 1 3 

i:Zi;::iiz;::;i;::z ::z: ::::::zizz zj irz: :;::;;:j:zi:::::: 

I '' I 1 1 1 1 1 } 1 ! 
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1 DATE 1 TURBIDITY (FTU) 


COAeUUNT C6A6. fILtER MtUi hts: 

AUW AID AID A1 (piq/Ll 


nM ' TEMP. 


1 1 Raw Set. 


Filter 


Treat. 


"fl/L mq/L Bq/L Raw I Treat. 


Raw 1 Treat. 


Raw 1 


1 1 t ^^•'^ ^-^ 


.17 


.16 


21.0 I 


8.20 1 7.35 


4 1 


1 2 1 22.5 1 6.9 
I ( 1 


1 .35 


.30 


21.3 1 III 
.. ._.._| .,-!» i ^-_ _ 1 


8.24 1 7.41 


5 1 


1 3 1 12.2 ( 4.7 
1 1 1 


1 .27 


.31 


18.2 1 III 


8.21 1 7.32 


1 3 1 


1 4 1 15.1 1 6.3 
1 1 1 


1 .16 


1 .20 


13.0 t III 


7.95 1 7.20 


1 4 1 


1 5 1 11.4 1 6.5 
1 — j 1 


1 .15 


1 .15 


12.9 1 III 


8.17 1 7.28 


3 1 


1 6 1 7.8 t 5.3 
1 1 


.23 


1 .19 


11.9 1 III 


8.24 1 7.36 


3 1 


1 7 1 11.7 1 5.0 
1 1 1 


.17 


.15 


15.0 t III 


8.40 1 7.35 


4 1 


i 8 1 11.4 1 5.4 
1 1 [ 


.12 


.12 


15.8 1 III 


8.14 1 7.10 


5 1 


1 9 1 13.3 1 5.4 
1 1 .j 1 


.11 


.11 


15.6 1 III 


8.25 1 7.28 


5 1 


1 10 1 9.3 1 4.7 
1 J 1 1 


.11 


.11 1 


15.0 1 1 1 1 


8.35 1 7.30 


4 1 


1 11 1 6.3 1 3.6 1 


.11 1 


.11 1 


12.6 1 III! 


8.32 1 7.33 


4 1 


1 12 1 7.5 1 5.5 1 
1 1 _. 1 


.14 1 


.14 1 


11.4 1 1 1 1 .01 1 


8.24 1 7.09 


4 t 


1 13 1 8.7 1 6.3 1 


.19 1 


.19 1 


11.0 1 1 II 1 


8.35 1 7.63 


4 1 


1 14 1 9.0 1 4.2 1 

|„„„j„ 1 ._.___! 


.17 1 


.17 1 


14.9 1 1 1 1 1 


8.46 1 7,65 


4 1 


1 15 1 5.8 1 3.6 1 
1 1 t 1 


.14 1 


.14 ( 


14.6 1 III) 
1 1 1 1 1 


8.43 1 7.42 1 


4 1 



;:ro--"~^=^t*^ j- 



—v;r- "v-'^^r- - 
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j OATF TURBIDITY (FTU) COAIiULANI j COAG, | ULTEft | HtlAL RES. | „ TEMP. 

"'*'t ^ ^ AUM 1 AID 1 AID 1 Al fma/Ly 1 P" foC\ 

1 Raw Set. Filter Treat. ma/\ mnJi — 1 — =;r7i — 1 — m — iSfi^i — — K r-¥ 1 1-^ — -~i 


j ■- 1 j — f'^uL. iiBj/L rag/L 1 nig/L Kaw | ireat. 1 Raw Treat. Raw | 

1 16 4.8 3.7 1 .13 1 .13 10.9 | 1 | { | 8.39 7.41 4 j 

|-H.-L_.l-.l. .J:^ ] -^^ 1 -11 ' l*^-^ ' III I's'sr "I'll 41 
^.™.|L31d.|L_A^l_.J_.jil__L .jil._! „Al-.L..! .. ' ' ' "'l"8"34" "7"3'6 4 "1 

|-.h'_-|.JAl-i.JjA„|..j3jl.J._j32__L„Atd..-| ! „ ' -01 ' -02 I 8.31 "I'll'T'V'i 

|-.f?..|.Al'.?..|..I-_l_.| '}1 1 -^"^ I 1^'S ' 1 1 1 1 8.34 7.47 1 4 1 

|^Ji-.|^i.2d.[_J_.J._.[___._17_ ' __._17_ 1 __W^^^^ 1 1 1 1 8.32 7.36 1 4 1 

(.J5.-|,.^.t-Jl.|..lt-Jl_.l -.^L' .18 ' _24.9 |_ 1 I 1 1 8.24 1 7.34 1 3 1 

1— ^?— jL-?.6.-_0_|._lAd,.| 'Jl..\ -_23..|._. 3°-^ 1 1 ' ' ' 3-1''* '^•^^ ' 3 ' 

!_25__j ^5._0_l 3._6__[ .18 j .19 1 10.9 1 III! 8.331 7.37 1 4"| 

j_.2i_.|„i!-.L!_..^.L.| :1L_| liL_| -!:° 1 If'' ^-^^ 1 7.27 1 4 1 

I -J?_.L.1!:L !._.!:!_. 1 :i!._l._ •^'' ! ^^-^ ! 1 ' ' ' ^■°'* ' "'■^^ ' ^ ' 

j 31 1 30.8 I 8.7 I .28 I .29 1 21.3 1 rill 8.12 j 7 As" {""s" \ 



TABLE 2.1: PARTICULATE REMOVAL PROFILE April 1984 
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HOE UPOS PROTOCOL 



1 ' T..DRtniTv /rrnl < WASULAHt 1 COAG. 1 flLTER 1 HETAL hES. 
1 DATE 1 TURBIDITY (FTU) | a^UM | AID 1 AID 1 Al (»q/L> 


nH TEMP. 
PH fflc^ 


1 1 Raw 1 Set. 


niter Treat. laq/L 1 mq/L 1 nq/L 1 Raw Treat. 


Raw Treat. Raw i 


j 1 1 32.3 1 9.4 


.14 .17 20.8 1 1 1 


8.20 7.29 7 I 


1 2 1 28.31 8.1 


.17 .17 20.3 1 1 t .01 ,02 


8.12 7.33 7 1 


1 3 1 24.5 1 7.6 


.16 .15 20.6 1 1 1 


8.06 7.33 6 1 


1 4 1 68.71 10.0 


.13 ,13 1 26.6 1 1 ( 


8.22 7.12 6 1 


1 5 1 122.0} 11.7 


.16 .15 1 28.7 1 1 t 


8.21 7.06 6 1 


1 6 1 53.31 9.2 


.17 1 .17 1 24.8 1 1 1 


8.04 7.19 1 6 1 


1 7 1 29.21 7.3 


.14 I .13 1 20.6 1 1 1 


8.15 7.17 1 6 1 


1 B 1 27.21 7.4 


.13 1 .13 1 21.2 III 


7.95 1 7.21 1 6 1 


1 9 1 41.71 6.5 


.16 1 .15 1 18.4 1 1 ^^ 1 


7.76 1 6.94 1 6 1 


1 10 1 57.71 9.5 


,18 1 .15 j 24.3 1 II 


8.04 t 7.20 1 7 1 


1 11 1 92.01 9.1 




8.12 1 7.21 1 7 1 


1 12 1 29.81 6.4 


.11 1 .11 1 19.9 1 1 1 


7.82 1 7.33 1 7 | 


1 13 1 30.8) 5.2 1 




8.26 1 7.35 1 7 | 


1 14 1 25. 7| 6.2 


;10 1 .10 1 20.4 1 1 1 


8.12 1 7.33 1 7 1 


1 IS 1 15. 0| 4.3 


II 1 1 1 1 


8.18 1 7.27 j 7 1 
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I DATE TURBIDITY (FTU) "^"^f]^}^^^ 


COAG. 1 FILTER METAL RES. 1 „ TEHP. 
AID 1 AID A1 (mq/L) 1 P" (oC) 


1 Raw Set. Filter Treat, mq/L 


mq/L 1 mq/L Raw Treat. 1 Raw [ Treat. Raw 1 


1 16 16.0 4.6 .11 .11 14.8 


1 II 1 

1 1 1 7,97 1 7.38 10 1 


[ 17 9.8 4.2 .15 .15 1 13.2 


1 — - -1 1 — 1 

1 1 8.06 1 7.26 8 1 


j 18 1 12.4 ) 3.7 .12 1 .12 1 14.8 


" --I — 1 1— 1 

1 1 1 8,03 1 7.26 9 1 


1 19 1 10.0 1 3.8 1 .13 1 .12 1 12.6 


*" 1 --I-- -— 1 1 1 1 

'III 8.09 1 7.35 I 9 1 


j 20 1 10.5 1 3.8 1 .13 1 .13 1 11.5 


1 1 |_._ 1 1 1 1 

! 1 1 1 7,98 1 7.34 1 9 1 

\ —— I ll 1 1 1 1 1 


[ 21 1 11.0 1 3.0 1 .10 1 .12 1 13.9 


1 __| 1 1 1 1 j j 

! j 1 ! 7.95 1 7,33 1 9 1 


1 22 j 121.0 j 3.1 1 .12 1 .10 1 18.7 


1 1 1 1 1 1 1 1 

II!! 7.99 J 7.30 1 9 1 


I 23 j 88.5 1 7.3 j .14 1 .12 1 23.6 


' ! ! ! ! 3-12 ! 7.41 i 8 1 




_ 1 l_ — 1 1 1 1 1 

I 1 ! j 8.18! 7.39 ' 8 ' 


' 25_' 42.0 I 6.6 j .14 I .13 j 19.0 


„_ _|_ 1 1 1 j 1 

1 ! ! 7.88! 7.06 I 8 1 




1 1 1 1 1 1 

! ! 1 8.05' 7.20 ! 9 ! 


j __ 22.. j _. 27_-f . 1 1-5.. ! _• ij... 1 __.4J_.. 1 .._ IS .0 


1 __| 1 — 1 1 1 1 

1 8.03! 7,22 ! 8 ! 




1- — 1 — - 1 1 1 1 1 

I'll 8.09 1 7.31 I 9 1 


|..f^L-L.i^_-ll...l-5__|_..46 ._[ __._16^ 1 11,0 


1 |_ 1 |_ 1 1 1 

1 1 1 8.05' 7.30 1 8 1 




1 , _ 1 1 1 1 1 

1 1 1 "^-^^i 7.36 1 9 ! 


1 « 1 1 1 1 


1 1 \"""T"-\ 1 1 
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HOE WPOS PROTOCOL 



1 DATE 


TURBIDITY (FTU) 


UA6(iUNt C0A6. FtlTtR MeTAl m, 
AUM AID AID A1 im/i) 


nU ' TEMP. 




Raw 1 SeL FlUer 1 Treat. 


m/l fliq/L mq/L Raw I Treat. 


Raw treat. 


Raw 1 


1 1 


251.0 1 8.3 .14 1 .14 


40 iS .04 1 


7.96 7.24 
j 


3 1 


1 2 


73.3 1 6.1 .11 1 .11 ■ 


23,2 1 


7.97 1 7.11 



10 1 


1 3 


56.8 1 6,3 .16 1 .15 


23.1 1 


7.92 1 7.07 
1 


10 1 


1 4 


30.5 1 6.4 .16 1 .14 


15.7 1 1 


8.00 1 7,16 
1 


10 1 


1 5 


27.0 1 5.7 1 .16 1 .15 


13.1 1 1 


7.99 1 7.22 
1 


10 1 


1 6 


25.7 1 4.7 1 .13 1 ,12 


17.0 1 1 


8.01 1 7,22 
1 


10 1 


( 7 


24.5 1 5.3 1 .13 1 .14 


14.5 1 .01 1 .02 


8.08 7.18 


10 1 


1 B 


21.8 1 4,9 1 .15 t .18 


12.8 1 1 


8.02 7.30 


11 1 


t 9 


33.5 1 5.3 1 .12 1 .13 


15.4 1 1 


8.00 7.26 


10 1 


1 10 


33.7 1 4.9 1 .13 1 .13 


17.0 1 1 


7.98 7.22 


10 1 


1 11 




19.8 1 1 


7.98 7.28 


11 1 


1 12 


33.7 1 5.4 1 .13 i .13 


17.0 1 1 


8.02 7.30 


11 1 


1 13 




14.6 1 1 


7.96 7.28 


10 1 


1 14 


29.7 1 5.1 1 .11 1 .12 


9.1 1 1 .01 
1 ^__ 1 1 


8.06 7.28 
j 


10 1 


1 15 


""2'5V5'|" 4.9 1 .12 1 .12 


14.9 1 III 
lilt 


8.01 1 7.28 
1 


10 1 

1 



y- ^-'^. 
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DATr TURBIDITY (FTU) COAbULAHT COAG. MLTtR | MtTAL RES. | ^„ TEMP. 
DATE 1 »o.»i. tnu; mum I AID AID I Al (mq/U 1 P" (oC) 


1 j_ Mw set. Filter Treat. mq/L I rnq/L mq/L 1 l^aw I T?eat. 1 kaw Treat. Raw " T 


I 16 1 23.5 5.0 .13 .12 13.3 i i | 8.06 7.33 10 ! 

1 1— - 1 1- 1 __| 1 

! 1' ! 17.3 4.5 .12 .11 12.3 III | 8.06 ! 7.34 10 | 
1 1 j 1 1 _^, j 1 

! 18 1 19.0 4.2 I .12 .13 12.7 III | 7.94 j 7.32 10 | 
1 J 1 1 1 1 j j j 

1 19 1 55.3 5.9 1 .15 .17 1 21.7 III | 7.95 1 7.37 10 1 
1 1 1- 1 1~ — 1 1 — 1- 1 1 1 

20 1 37.2 1 4.1 j .16 I .16 [ 17.7 ! ' 1 1 7.95 1 7.32 10 1 

-"" !" '" — -' ' 1 

j_J_l__ __27^3 1 liO_.! i^t ^13 15.5 1 1 1 8.00 1 7.35 10 1 

j.Jf-.|.J!lZ_L.llL.|_-li?_..|_.liL 1 ^-^ 1 1 ' ' 1 7.86 1 7.37 13 1 
! 23 ! 14.7 I 3.9 1 .13 1 .13 1 11.8 1 1 1 1 1 8.08 1 7.40 1 11 I 

I— ] ! ! ! 1 1 --I -1 

25 13.7 3.1 .13 .13 12.9 till 8.06 1 7.28 1 11 1 
— — 1- 1 1 1 -1- 1 

j 27 ! 16-0 { 3.6 .16 .16 1 12.4 1 1 1 1 1 8.06 1 7.32 1 10 1 

29 121.0 5.4 .13 .13 1 26.0 • 1 1 1 | 8.08 1 7.32 1 12 t 
|„. I 1 1 ,_ , , 

1 31 1 21.8 1 3.5 1 .12 1 .11 1 16.0 | j 8.02 1 7.06 1 12 1 
1 1 1 1 1 1 III t 1 1 1 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE June 1984 
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HOE WPOS PROTOCOL 



! ' TURBIDITY fFTUV ^^^^^^^ ' ^^^^' ''*^^" 
1 DATE 1 TURBIDITY (FTU> ^^^j^ ^Iq ^jq 


MtUL hCS. 

A1 (mq/L) 


»u ' TEMP. 

P" ! fcrci 


1 t Raw 1 Set. Fflter Treat. mq/L mq/L mq/L 


Raw Treat. 


Raw 1 Treat. 1 Raw j 


j 1 1 14.5 1 3.5 .12 .12 12.3 


r 


8.05 1 7.24 1 11 j 


1 2 t 11.5 1 3.1 .12 .12 10.4 


1 


8.06 1 7.30 1 12 1 


1 3 1 13.2 1 3.5 1 .13 .13 10.5 




8.00 1 7.32 i 12 1 


1 4 1 9.2 1 2.6 1 .15 1 .15 10.2 




B.14 1 7.42 1 12 1 


1 SI 9.8 1 2.6 1 .18 1 .18 1 10.6 


I 1 .01 


8.03 1 7.45 t 12 1 


1 6 1 22.1 1 2.8 1 .16 1 .16 1 12.4 


1 


8.12 1 7.41 1 12 1 


1 7 1 11.2 1 3.3 1 .17 1 .17 1 8.1 




8.19 1 7.64 ( 12 1 


1 8 1 13.7 1 3.4 1 .19 1 .19 1 8.3 




8.22 1 7.47 1 13 | 


1 9 1 23.5 1 5.0 1 .21 1 .21 1 10.0 




8.18 1 7.42 1 13 1 


1 10 1 19.7 1 4.7 1 .20 1 .20 1 10.2 t 


1 


8.08 1 7.40 1 14 1 


1 11 1 20.6 1 4.6 1 .20 1 .20 1 11.7 1 t 


1 .03 
.l_ 


8.03 1 7.60 1 13 1 


1 12 1 8.3 1 2.9 1 .15 1 .15 1 8.4 1 1 


1 



8.04 1 7.58 1 12 1 


1 13 1 17.9 1 3.7 1 .19 1 .19 1 10.4 1 1 


1 



8.08 1 7.49 1 13 1 


1 14 1 11.0 1 3.6 1 .20 1 .19 1 8.1 1 1 


1 


8.11 1 7.69 1 13 1 


1 15 1 8.3 1 2.9 1 .16 1 .16 I 7.3 | | | - 1 
t 1 1 1 t 1 t 1 > ■ 


8.25 1 7.24 ( 12 j 



'.y^ 



---- "^ 



TABLE 2.1 (cont'd.) JUNE 1984 
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HATr TURBIDITY (FTU) COAbULANI | COAG. j FILTER 1 METAL RES. „ TEHP. 
DATE 1 ^ lUKOiui MMU) ^^ , ^jp , ^jp 1 ^^ ^^^^l^j pH ^^^^ 


iKaw iet. Filter Treat. mq/L | mo/L 1 mq/L 1 Raw Treat. Raw I Treat. Raw 1 


1 16 j 13.1 3.3 1 .17 .17 8.3 | | | g.lS | 7.82 13 | 
\..ll 1 """^'^ ^'^ 1 '^'^ ' •■'-^ 10.4 1 1 i 1 7,89 1 7.19 15 1 

|^J?_-|.._ll-A|....l'.l.[...-3i..! ..-J^. .ll-A.._.[„ ] ' ' 7-54 ' 7.41 ' ' 16 "i 

|.JL.|..3A^l|.„i^l.]„All_J_.jil. J. ..ll-A-._.| !„„ ' ' 7.88 1 7.30 r'l6 "l 

(.J?.-|LJ1^1|,.Jj3._|„j3A.J_.J.¥...|„3A-A-._.| 1 1 I 7.89 j 7.19 1 16 • 

|L.!3..LAl'iL.A'l.L.-.ll..| •" 1 ^^'^ 1 1 1 1 1 8.02 i 7.27 1 17 1 

i-JiJ..A™Ljjl.|_..'.ll. ! ..'iA 1 "-^ 11''' ^-^^ ' ^•^'' ' ^"^ ' 

|_J1_|„A1-A]__.A-A.|__j3.1.J_.J^1. ! .A°lL„..|.__ f 1 ! ' 8-16 ' 7.42 1 19 1 

i.JL.|L.Al-A|_-.AA_|__jAt.J___At._LAl-A..__| J ! ' ' ^■'^^ ' 7.52 1 la 1 

iL_I7_.|L.JA*A|.-.AA.|_.-A1..|_..A1..|._A!iL_-.| ' 1 ]. ! 8.20 j 7.44 1 19 1 

|._fl-|..Al-AL A-° 1 -^^ 1 -^^ 1 ^^-^ 1 1 ' ' ' 7.82 1 7.38 1 14 1 

j — 1 1 J j 1 1 1 , , .1 1 ,„ , 

31 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE •July 1984 



HOE HPOS PROTOCOL 
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I ^ TURBiniTV inu\ COAGULANT COAG. FILTER HETAL RES. „ 1 TEMP. 
1 DATE TURBIDITY (FTU) ^j^ ^,[, ^jp ^, jj,q^,^j pH ; ^^^ 


1 Raw Set. I Filter ] Treat. mg/L rog/L mg/L Raw I Treat. (taw Treat. Raw | 


1 1 30.0 6.5 1 .20 1 .22 ( 11^6 III 1 7.85 7.47 15 | 
1 2 20.3 5.6 1 .24 1 .23 1 9.7 1 1 .02 1 7.85 • 7.46 15 1 
1 3 1 19.0 1 6.4 1 .27 1 .27 1 9.7 1 II 7.89 1 7.46 14 1 
1 4 1 39.2 1 6.5 1 .22 1 .22 1 15.2 II II 7.92 1 7.51 15 1 

1 5 1 34.2 1 6.5 1 ,16 1 .16 1 15.8 1 1 1 1 7.92 1 7.50 1 15 1 
1 1 1 1 1 1 1 1 1 ( 1 1 1 

1 6 1 60.7 1 5.9 1 .14 1 .14 1 16.7 1 1 II 7.94 1 7.48 1 15 1 

1 7 \ 41.0 1 5.0 1 .14 1 .13 1 14.4 II II 7.83 1 7.22 1 13 1 

1 8 1 12.3 1 5.0 1 .21 1 .20 1 8.4 1 1 1 1 7.98 1 7.47 1 14 1 

I 9 1 14.7 1 5.6 1 .24 1 .25 1 8.9 1 1 1 1 1 7.94 1 7.49 1 13 1 

1 10 1 21.7 1 6.1 1 .27 1 .27 1 10.4 1 fill 7.90 1 7.52 1 13 ' 

1 11 1 33.0 1 5.6 1 .19 1 .21 1 18.1 1 1 t 1 1 7.53 1 7.03 ' 14 ' 

1 12 1 28.2 1 4.9 1 .15 1 .16 1 17.5 1 1 1 1 1 7.46 1 6.95 ' 15 1 

1 13 1 24.3 1 4.0 t .15 1 .15 1 17.1 1 1 1 1 1 7.64 1 7.06 1 15 1 
I 1 1 1 1 1 1 J 1 1 1 1 1 1 

1 14 1 24.5 1 4.2 1 .15 1 .16 I 17.6 1 1 1 1 1 7.64 1 7.10 1 15 1 
( 1 1 1 1 1 1 .-.|-.— .-|..- — 1 i 1 1 1 

1 IS 1 29.3 1 3.9 1 .12 1 .13 j 19.9 | I'll 1 7.66 1 7.12 1 15 1 
1 1 1 1 1 1 1 1 1 t 1 1 1 1 



■^-^ 



|S»v • - 






-.V- . ' 



.- .^-' 
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1 DATE 


t Raw 


TURBI 
Set. 


OITY (FTU 
1 FlUer 


) 

1 Treat 


eoAfiULANt 

ALUM 
mn/l 


COAG. 
AID 
■ ma/T~ 


FILTER 1 
AID 1 

nn /I 1 


METAL RES. 
Al (mg/L) 




PH 


TEMP. 


1 16 


1 23.3 


3.9 


1 .12 


1 -11 


mg/L 

18.4 


ntq/L 


mq/L 1 
1 1 


Kaw [ Treat. 

1 
1 


1 Raw 

1 7.65 


Treat. 

7.10 


Kaw 1 
15 1 


I 17 


1 27.0 


4.9 


1 .16 


1 .16 


19.9 




1 7.76 


! 7.12 


14 [ 


I 18 


i 31.3 


1 5.5 


1 ,15 


1 .14 


1 19.0 




1 7.61 


i 7.17 


1 14 1 


1 19 


1 21.7 


1 4.0 


1 .15 


1 .15 


1 16.5 




7.64 


1 7.18 


14 1 


1 20 


1 27.7 


1 4.3 


1 .17 


1 .17 


1 16.9 




7.72 


7.25 


14 1 


1 ^^ 


1 34.5 


1 4.6 


1 .15 


.15 


1 18.7 




7.72 


7.26 


14 1 


I 22 


23.2 


4.7 


.17 


.17 


15.1 




7.72 


7.29 


14 I 


1 23_ 


28.7 


5.3 


.16 


.16 


17.0 




7.82 


7.45 


15 1 


|_-2* 


21.2 1 


5.7 


.16 


.16 


15.6 




7.80 


7.43 


14 1 


j__25 _ 


8.2 1 


3.0 


.16 


.16 


11.6 




7.70 


7.40 


14 1 


j— 26„! 


11.8 1 


3.4 


.13 j 


.14 


12.8 




7.80 


7.46 j 


14 1 


[__27„| 


14.5 j 


4.3 1 


.17 j 


.18 1 


13.4 ] 




7.82 


7.42 ] 


14 j 


1 28_ 1 


13.3 1 


3.9 1 


.20 1 


.20 1 


12.9 1 




7.91 1 


7.42 1 


17 1 


1 ^® 1 


14.8 1 


3.4 1 


.19 1 


.19 1 


12.0 1 




7.89 1 


7.35 1 


18 1 


1 ^° 1 


19.3 1 


3.7 1 


.19 1 


.19 1 


12.8 1 




1 i-- 

1 1 

I 1 


1 1 

.02 1 .01 1 

1 1 


8.15 1 


7.42 1 


19 1 


j 31 1 


14.5 1 


3.2 1 


.18 1 


.20 1 


11.2 1 


1 — 1 J, 1 

1 1 1 1 
1 1 1 1 


8.19 1 


7.40 1 


20 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE 
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HOE WPOS PROTOCOL 



1 1 TiiPRiniTV /FTii\ COAGULANT COAG. 
1 DATE TURBIDITY (FTU) ^^j^^ ^,0 


FtLtER HeYAL m, „ 1 TEMP. 
AID Al/Fe (mq/L) P" ! fOtl 


1 Aaw 1 Set. Filter Treat. nq/L aq/L 


mj/L Raw | Treat. Raw 1 Treat. Raw | 


1 1 I 

1 1 19.7 1 3.6 .15 .11 f . 13.2 


1 8.16 1 7.38 20 1 


t 2 1 16.2 1 3.0 .14 1 .14 1 11.9 


1 1 7.99 1 7.09 21 1 


1 3 1 9.4 1 2.2 .15 1 .15 1 11.6 


1 1 8.01 t 7.09 21 1 


1 4 1 12.3 1 2.2 .19 1 .20 1 1 12.8 


1 1 8.03 1 7.22 21 1 


1 5 1 10.0 1 1,7 1 .13 1 ,14 1 1 15.5 


1 1 8.03 1 7.22 22 1 


1 6 1 13.2 1 2.1 1 .12 1 .12 1 1 12.3 


t 1 7.97 1 7.45 22 | 


1 7 1 15.8 1 3.0 1 .16 1 .15 1 1 12.5 


1 1 7.50 1 7.03 20 l 


1 8 1 13.7 1 3.3 1 .14 1 .15 1 1 11.5 


I 1 7.68 1 7.19 20 1 


1 9 1 13.7 1 3.1 1 .14 1 .14 1 1 11.4 


1 1 7,50 1 6.91 19 1 


1 ID 1 14.5 1 3.6 1 .14 1 .14 1 1 11.9 


1 1 7.62 1 7.02 20 1 
1 1 1 1 1 


1 11 1 13.8 1 3.2 .13 I .13 I 1 11.0 


1 1 7.73 1 7.16 1 19 ( 
1 1 1 1 1 


1 12 1 13.8 1 2.6 .14 1 .14 1 i 12.9 


1 1 7.94 1 7.16 1 21 1 
1 I I ^j.— ^1 


1 13 1 18.0 1 2.7 .13 1 .13 t 1 13.1 1 


.02 1 .02 1 8.13 1 7.26 1 23 1 
( „ [ I I j 


1 14 1 19.0 1 3.3 .18 1 .18 1 1 12.9 1 


1 1 1 8.26 1 7.31 1 23 1 
I I 1 I j 1 


1 15 1 14.0 1 2.4 .14 1 .14 1 1 12.8 | 


I 1 1 8.35 1 7.39 1 24 | 

II t 1 II 



^PT 



-rsapc^-l-T^' 



TABLE 2.1 (cont'd.} mxsust 1984 
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1 DATF 1 TURBIDITY (FTU) COAGULANT j COAG. FILTER METAL RES. „ TEMP. 
1 1 Kaw iet. H tpr TrPAl'. mn/ mn/l -„< lyzr: — i 't'„,» ft r — n t-rr^ — ' — r 


: — . — 1 — _ — "■'=' — "^''*" ■ UIJiLi m/>- ntg/L Kaw 1 Jreat. Raw TreaL. Raw J 

1 16 1 19.8 3.2 1 .12 1 .12 13.0 | j 7.34 7.35 24 ! 

i-!!-|-_35:!. — l-i.„|..:.^...|..:il }I:LJ ""' '^"s^" "'^"^^" "21 "" 

i-.^?.J_.^i]..^i..|_.:^„|__:^..[.__if^__ ' _"™^^ '' '"" 'I'se'l'Ti'i" "22""! 

|-J!.-|.JA^l].J:i.J..:3A..|_.:il_J.._iX'r^^^^ ' i"7"78T"7"2'o"l"22""i 

]-.f?-J.Jl^l|,J:?...|L.jiL_|..jJi.J.„.ll-P....|. 1 1 .03'"l"'o"""'l'"7'8Tl"7"2o"'"'22""l 

i_J}„iL37jl,Ljjl..]__jil..,L_.-31.J.._37.._.| ...| „.| .|... . i''7"7o"i"7'2ri"'2r'l 

lJLX-^--^------~^-----.-^--^^^^^^ .._i ..i i-„"'"i"L"^Ji''™2ri"2o""i 

(Ljl-|^JM|„A-A.J-.jil._|...lll.J...A4._8„_j 1 1 1 1 7.56 1 T26"l"i9' 1 

L-25.-I-..^•^' ^-^ ! '^^ ! -^^ ! ^°-'' ! ! ' ' l"7l6ri"7"2i""l""l8""l 

1 1 1 1 1 1 1 ^__j |_ j j j j 

27 ! 11-2 1 3.3 1 .13 1 .14 I 10.9 1 1 1 .03 1 .03 1 7.88 1 7.22 1 21 1 

.|--2-^.|.JAll|_Jji..|..jAL-|...-.ll._j.._.i!-.t.„]_ 1 j ]. } 8-16 ^"T.^e'i'lT'^ 

\- 1 1 ( 1 1 1 1 \ 1 1— J |..__" 1 j 

j 31 1 14.9 1 3.9 j .13 1 .13 I 12.8 1 1 1 1 1 7.62 1 7.17 1 20 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE September 19.84 
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MOE HPOS PROTOCOL 



j OATC 1 TURBIDITY (FTU) 


COAfiliLAHt 1 tm. FILtER METAL hES. 1 „ 1 TEMP. 

AHTi AID AID Ai im/iy 1 P" tm 


1 1 Rm 1 Set. Filter Treat. 


mg/L mg/L m^/L Raw Treat. 1 Raw 1 Treat. Raw i 


1 1 1 

1 11 9.0 I 2.9 .12 .12 


10.9 1 7.38 1 7.02 18 | 


1 2 1 24,9 1 3.2 .13 1 .13 


15.1 1 7.76 I 7.06 20 j 


1 3 1 21.8 1 3.4 .12 1 .12 


15.2 1 .02 1 7.36 1 7.03 j 18 | 


1 4 1 13.3 1 3.3 .15 1 .15 


10.4 1 1 7.52 ] 7.10 1 18 ,{ 


1 5 1 5.8 1 3.3 .13 1 .13 


9.6 1 1 7.48 1 7.11 1 16 1 


1 6 1 5.6 1 2.7 .15 1 .15 


9.9 1 1 7.34 1 7.01 1 16 1 


1 7 1 13.4 1 2.6 .14 1 .14 


11.3 1 1 8.01 1 7.08 1 16 1 


1 B 1 67.8 1 3.8 .16 1 .16 


26.1 1 f 7.96 1 7.09 | 16 j 


1 9 1 117.5 ( 3.3 .14 1 .14 


35.8 1 1 7.84 1 7.10 1 16 j 


1 10 1 139.2 1 3.6 .13 1 .13 


37.7 1 .01 .01 1 7.83 ] 7.09 j 20 | 






1 12 1 44.0 1 6.2 .16 1 .16 


18.8 1 1 7.92 1 7.29 1 20 [ 




I j 1 1 1 1 


1 14 1 89.0 1 4.5 1 .09 | .09 


27.3 1 1 1 7.98 1 7.20 1 20 1 
I I 1 1 1 1 




II III! 



"^fl^-^f^-'-' ■.-£;^!»r*»^1 



"J'^-'WsBS^. - >— T^^flll Tf-^tM-^^^fVmifTU 
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1 DATE TURBIDITY (FTU) | ^^S^"' 1 aJS*^* I ^i''"^'' "'^'*'- "^^^ ' nH ' TEW- 

"'*"' -T r-^ ^ ' f ^^^^ 1 AID 1 AID Al (mq/L) I P" I (oc) 

1 Raw Set. Filter Irpat. mn/\ mn/l 1 »«/i — Kzr. — i ^t-L-I — — m i—r i — kn — —r 


1 = — 1 ■■■--■ — ■ "^'"■« i"a/ ■- niy/L [ mq/L Kaw i ireat. i Raw Treat. I Raw 1 

1-1'.- .1:1 J.:L: _.:!!.„ _.:'L..i....'!:i. ] \ ' ' ^-^^ ^-^s 1 19 1 

I-IL. ..ll± .2:1 ill L'L",L3i"L''."|17"^" '.oV'T'VoY'TsVoV" "7V2'9""i""i7"l 

1-3?- .-'?:?. J.±.. ._:li„ -:hC,L"3^" "l | j j"""""i"8Vir TbT'i'Vi 

|L-^?-,Lj?:i„^:L„|-i!...|..:.^f„,|-iZ:?„..| | ] '| I'V.'oTyVjrl""^"! 

|-fLj-L':L]-.^:Z-.|-:.iL..|..:}«...]..J3:Z-„| | | ] "|Too"|"7V37Y"'i7'| 

|-!F-|-L^:i|„f:L..|..:L«-.|.-Ll-|L-3f-l-.| | | l..J'S'^'^^'\'^'^"\"^'\ 

L-21_|..}.6:i|„3:L„j..:H.._[__,io_._j_.__i_3_._4___.^^ i i i |..8._o8 VV.7rr7"l 

lJ^.^.Jh2XJ.:LJ^..:}LJ^..:}tJ^^^^^ | | l'Z'X£^\J^'\"^'\ 

|-2L.[„3?:i]-f:!„.[._:3i-|-:3i-|— ^:1„.| l----"-\""^^^^-'"^\J^\^^ 

|-21.]„.'Z:L|„-':i„|„:Zi-|„j.l°„,]-„Zj}-„|„_ .| | .| l-lils'.lTirjYiVJ 

r 3i"i 1 1 1 1 1 r 7 1 

1 1 ' 1 i 1 1 t f 1 1 1 1 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE October 1984 
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HOE WPOS PROTOCOL 














1 DATE 


TURBIDITY (FTU) 


COAfiULANt 

AUUM 


CdA6. 

AID 


HLtEh [ 
AID 1 


hHAL R£S. 

Al (inq/L) 


1 


SH 


1 TEMP, 
ffltt 




Raw 


Set. 




Filter 


Treat. 


mq/L 


mq/L 




mq/L 1 


Raw 


Treat. 


Raw 


1 Treat. 


Raw 




10.7 


4.3 




.22 


.23 


6i5 




i 


1 

1 




_ 


.02 


8.09 




7.33 


17 




1 15.9 


5.3 




,23 


.24 


8.0 


1 1 
1 1 _„ 




8.14 


7.42 


16 




89.7 


6.4 




.16 


.17 


16.1 


__l 1 » 

1 1 

1 1 




8.06 


7.33 


16 




57.2 


6.1 




.17 


.18 


15.8 


1 1 

1 1 




8.12 


7.38 


16 




45.2 


6.4 




.18 


.17 


19.0 




1 

I 


J 


: 


i 


8.08 




7,27 


16 




39.0 


7.2 




.19 


,19 


12.6 


" 1 1 

1 1 

1 1 




8,03 




7.30 


16 




40.6 


5.2 




.21 


.22 


11.8 


) 1 

1 1 




8.04 

..__ 


7.36 


16 




55.6 


4.3 




.14 


.17 


13.4 




1 
1 


1 


.01 





8.03 


7.36 


16 




55.2 


5.5 




.17 


.17 


16.1 


1 1 

1 1 




..'.-.'A. 


7.35 


17 




30.5 


5.9 




.19 


,16 


10.8 


f. 1 




7,96 




7.33 


16 




17.8 


3.9 




.21 


.18 


8.7 


\ 






7.86 


7.42 


16 




22.3 


5.2 




.20 1 


,19 


10.1 


1 

1 




7.89 


7.40 


17 




12.0 


4.1 




.18 1 


,18 


7.7 


1 






7.88 




7.35 


16 




10.8 


3.8 




.20 1 


.18 1 


6.3 


1 

1 1 




7.89 




7.40 


16 


1 15 1 


12.0 1 


3.7 


J_ 


.22 1 


.22 1 


8.3 1 




1 

1 
1 


1 

I 


.03 ■ 


.02 1 

1 


7.97 


7.38 


16 



W. WT 



■•jjUT- :-— 



y^fr-- 
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nATF TURBIDITY (FTU) COAGULANT COAG. | FILTER METAL RES. I „ TEMP. 
DATE UKDiuiiMMU ALUM 1 AID 1 AID Al (mq/L) 1 P" (oC) 


1 j_Kaw_|__5et^ 1 Filter | Treat. | mq/L 1 mg/L | mq/L ftaw j Treat. 1 flaw j Treat. Raw 1 


i 16 8.7 3.1 1 .14 1 .14 1 7.4 1 | | | 7.89 | 7.46 17 | 

i..n„|„.!:!_ _J:?.._|..:^^ 1 -^ ' "^-^ ' ' ' i"8Vi2"!"7"."5"5" Yb""! 

J™^L.|__!:L _ l'^ 1 ■" 1 -^^ 1 7.9 1 1 II 1 8.07 j 7.50 "l7"| 

1 19 1 15.7 1 3.7 1 .17 1 .17 I 9.0 1 1 | | IT.Ts T'7'."47"|"T7'"| 

20 24.7 1 4.6 1 .15 1 .15 1 10.9 1 1 1 1 I 8.11 1 7.51 1 17 1 

" -- ! 1 1 1 1 1 1 

(-J}..|.Jf:!.|_.!:i_|..:}!... ..:}!.„ L}f:i.._ i o i .02 1 a.oo 1 7.36 1 17 1 

' 22 _ '55^0 1 5.6 [ .16 1 .16 1 15.9 1 1 1 1 1 8.04 1 7.44 1 17 1 

l-J?__|-Jl-?.|.J:}._.L.:i!__ !„:15_. ! i_o_._8__ 1 I I I 1 7.83 1 7.38 1 17 1 

|.J5__[__n_._0_|_J_.6___l___._l_3__l___._l_3_ l_^^9^^^^^^ 1 j I |..8i06.|..7.ilL.|. ^^ 1 

|._L7..'.Jl^l].JjJ_..|_.ji^5..J..jll.J..13jl.__.| \ ! ]._ 1 8.04 j 7.39 1 16 1 

29 14.6 4.4 1 .15 1 .16 1 9.3 1 1 1 1 .03 1 8.00 1 7.36 1 16 1 
1 1 1 1 1 1 1 1 1 , 1 __| 1 1 

1 1 1 1 1 ( 1 1 1 1 1 -1- 1 1 

1 31 1 24.7 1 5.2 \ .13 | .13 | 11.5 j 1 1 1 | 8.00 1 7.42 15 
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r ' T..D.,n.T. icT... 1 MA6UUNT 1 CbA(i. 1 FILTtR 1 mkl m. 1 „„ 1 TEMP. 
1 DATE TURBIDITY (FTU) | ALUM | AID 1 AID 1 Al lm/l\ 1 P" ! (d 


1 Raw Set. 


Filter 1 Treat. mq/L roq/L roq/L Raw Treat. 1 Raw ireat. Kaw | 


1 1 86.7 5.4 
1 2 143.3 7.6 


.13 1 .15 18.1 1 8.04 ) 7.48 15 | 
.11 1 .11 1 23.0 t 8.03 1 7.39 15 1 


1 3 1 47.0 7.5 


.14 \ .14 1 12.4 1 8.01 1 7.37 14 1 


1 4 1 151.8 G.4 


.13 1 .14 1 22.6 1 8.01 1 7.32 14 1 


1 5 1 163.4 8.6 


.11 1 .11 1 22.8 .03 1 .01 1 7.97 1 7.36 13 1 


1 6 1 62.3 8.0 


.14 1 .15 1 16.3 1 1 8.04 1 7.38 13 1 


1 7 1 58.0 8.7 


'"l3"'|""ir 1 15.5 I 1 7.93 1 7.35 14 I 


J 8 1 76.7 9.0 


""ir"|"'l3 1 18.9 1 1 7.88 1 7.45 12 j 


1 9 1 148.0 8.1 


.10 1 .10 1 24.7 1 1 7.93 1 7.42 13 j 


1 10 1 138.0 1 6.6 


"'l2"'l"'ll 1 21.3 1 1 8.02 I 7.44 13 [ 


1 11 1 133.0 1 7.5 




1 12 1 133.0 1 7.8 


.10 1 .10 1 24,7 .02 1 1 7.88 I 7.39 12 I 


1 13 1 93.0 1 7.8 




1 14 1 64.1 1 8.9 


"'l2'"|""l4'"| 17.0 1 1 8.03 ( 7.41 11 1 


|"l5"| 214.0 1 10.0 








'•yi^-- 



^^»y 
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L .. TURBroiTY irT\l\ COAGULANT | COAG. | PtLTER I HEtAL RES. I „ TEHP. 
, OATE 1 TURBIDITY (FTU) alum I AID 1 AID 1 Al (tnq/L) | P" (oC) 


1 1 Raw Set. I filter Treat. mg/L I mg/L 1 mq/L 1 Raw 1 Treat. 1 ftaw j Treat. Raw 1 


1 16 1 194.0 8.0 1 .14 .14 21.4 | till 7.96 | 7.34 11 | 
1 17 (104.0 8.6 1 .14 .14 16.1 1 1 1 1 1 7.58 i 7.32 11 1 

]„-?.. |_.ll*?„ ..7:i-J_..-3i..l._J.li.. _ l-i 1 1 ' ' 1 7.96 i 7.37 10 1 

' J9_ ' _37_._8_ l-i__! .j31_ ! _.-i-l.. _10_-.8_ ! j 1 ° 1 "^ 1 ^-^1 1 '''^^ 10 1 

|-J?..|ji^l.|-Jjl„]„jil..|...-j^...|_.J_-A....| _-.| ...| 1 |..ZiZ3-|._Zi36 9__| 

l-Ji_.|LAl^l.|..7jl.J..jll.J..jll__|._A°.-A..._l 1 1 1 |.,Zi§5-L.Zif2 io_ 1 

|-J5.J_il^lJ._M.J„Al„|.-jAl__|__.lp_-9_.__.| |.__ L. L LZi§zJ_-7i38__|____9_ ' 

1 23_ [ 71.7 I 7.0 I .15 I .15 j 15.0 I j j 1 1 7.85 1 7.31 1 10 1 

j 25 j 34.0 [ 6.4 j .15 [ .15 j 13.8 ] 1 1 1 1 g.oo • 7.52 ' 10 ' 

J__2Z_-I_AI-1J„7jA.J_,jAI_-I„.-AI.-|--AI-.L 1 1 1 i !._Zi?Z_|..Z;39_.' _9 _j 

1 29 1 64.8 1 6.9 1 .13 1 .15 j 14.8 j II g^oS ' 7.41 ' 9 1 

1 31 1 1 1 1 1 1 1 1 t 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE ceceiiber I9a4 



HOE WPOS PROTOCOL 



Page 1 of 2 



1 1 T..D»iniTv irx... CfiAGOUHT C0A6. FILTER HEUL htS. 
1 DATE ! TURBIDITY (FTU) ^^^ ^10 AID AT (mq/L 


«u TEMP. 
^ It i J*^> 


1 1 Raw I Set. Filter Treat. m/i mgyi iw/L Raw I Treat. 


Raw 1 Treat. Raw i 


1 1 1 52.8 1 6.3 .14 .14 14.2 f | 


1 1 

8.03 1 7.41 9 1 


1 2 1 36.0 1 6.5 .12 .13 10.6 1 1 


8.01 1 7.39 9 1 


1 3 1 56.8 1 6.1 .14 .12 16.0 1 1 


8.06 1 7.52 9 1 


1 4 1 63.7 1 7.0 .13 .14 15.8 1 1 


8.06 1 7.39 8 1 


1 5 1 51.8 1 7.2 .15 .16 12.1 | | 


7.91 1 7.37 7 1 


1 6 1 20.0 1 7.6 .19 1 .21 8.7 I ] 


7.91 1 7.44 7 j 


J 7 1 41.0 1 7.0 .14 1 .15 12.7 | [ 


7.98 1 7.48 7 1 


e 1 159.0 1 7.8 .13 1 .14 21.8 j | 


7.96 1 7.47 7 I 


9 1 48.8 1 8.7 .18 1 .16 12.4 1 | | __ 


7.94 1 7.43 7 j 


10 1 95.6 1 10.7 1 .14 1 .17 20.0 j 1 j 


7.92 I 7.50 6 1 




7.88 7.44 6 j 


12 1 84.3 1 9.6 1 .18 1 .20 16.7 j 1 1 ^ 


7.65 7.30 6 




7.70 1 7.27 6 1 


14 1 71.2 1 10.9 1 .19 1 .19 15.9 I II 


7.68 1 7.27 6 1 


11)1 11 1 


7.71 1 7.29 1 7 I 
1 1 1 



— A^ iT^wr^ 
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1 niTr TURBIDITY in\i) ! ^SfRH"^"^ ' ^°'^^' ' ''^'■TER i METAL RES. I „ | TEMP. 
DATE lURBIDITY (FTU) , mum | ajo , ^jo , ^1 fma/M 1 PH 1 (oO 


I Raw 


^et. 


riiier ireat. mq/L I mq/L 1 mq/L I Raw | Treat, t Raw | Treat. Raw J 


1 16 41.8 
1 1 - 


8.9 


•1^ -18 12.6 1 fill 7.76 1 7.40 7 | 


1 17 1 103.0 
( 1 


8.8 


__:^ ] -19 20.9 I 1 1 .02 1 1 7.64 I 7.29 7 1 


1 18 I 43.0 
1 1 — 


8.6 


__.14 1 .14 14.5 III'' 7.75 1 7.33 7 1 


1 19 1 42.7 


9.0 


.19 1 .19 1 14.5 ! ! ! ! ! 7.80 ! 7.38 8 t 


1 20 1 72.7 1 9.7 


, 1 1 1 1__ 1 1 1 

._:™..|..:3?_ 1 ^^-^ 1 1 1 1 1 7.84 j 7.33 1 8 ' 


j 21 1 48.8 1 9.5 


-.:L^...|._:^^ 1 12.1 1 1 1 1 1 7.70 1 7.35 1 6 | 


I 22 1 96.8 1 10.8 


..l^L .]-.-l« 1 14-7 1 III 1 ■'■^^ 1 ^-33 1 6 j 


1 23 1 93.0 1 17.3 


1.09 I .39 j 13.0 1 ! ! ! ! 7.84 1 7.32 1 6 1 


1 24 1 142.2 1 12.5 1 


j 1 1 1 1 1 1 


1 25 ' 53.7 1 8.5 1 


.15 [ .18 1 18.9 1 ! ! ! ! 7.83 1 7.34 I 5 1 


L. 26„ 1 _ J}:Z_ ! _i-3.„ I 


_l 1 1 1 1 1 


1 27 ' 52.2 1 8.2 1 


l_ __ _|„ |. __| 1 1 1 1 

•" -15 20.7 ! ! ! 7.79 ! 7.43 j 5 ' 


j 28 1 90.3 1 6.1 1 


-_ 1 ___| 1 1 1 1 J 


j 29 j 84.2 1 6.3 1 


•15 .16 29.7 III ^'^^ 1 ^-^2 1 ^ 1 


I 30 1 75.3 1 6.7 1 




1 31 1 53.2 1 8.7 1 
1 1 1 1 


( __| 1 1 1 1 1 

.14 .14 21.4 1 .02 t 1 7.93 1 7.39 1 5 1 



TABLE 3 

WATER PLANT OPTIMIZATION STUDY 

"DISINFECTION SUMMARY" 



TABLE 3.0: DISINFECTION SUMMARY 



(mg/L) 
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155r 



PRE-CHLORIHATIOH I POST-CHLORIHATTIHr 
Kax. I Hin. I Avg. Hax. I Min. I Avg. 



I 

PftE-CHLOftlNAT!ON I MST-CHLOftlNATlON I 



T98r 



Max. 



Tfur 



Avg. I MaxT 



r 
I 

1.11 1 0.38 
I 



I 
I 

I 0.91 
I 
0.74 I 1.00 



Hin. I Avg. I 

— r^i 

I I 

0.191 0.251 



JAH 



CI 2 Demand 
CI 2 Dosage 

Aomonla 

S02 

Resld. Cl2 Free 
Resld. CI2 Comb. 
Resld. CT2 Total 



1.57 I 0.93 I 1.18 



I 



I 



T r 

t I 
I 0.44 I 0.21 



0.27 



1.41 



0.84 



0.83 I 0.68 I 0.76 
I I 



0.83 
0.92 



0.58 
0.81 



0.71 
0.86 



0.80 



0.68 



I 
I 

I 

0.651 
I 
0.80 I 
I- 



0.76t 

I 

O.87I 



FEB 



CT2 Demand 
CI 2 Dosage 

Anmonla 
SO2 

Resld. CI2 Free 
Resld. CI2 Cofflb 



I 



1.78 1 1.07 I 1.32 



0.40 



0.24 



0.31 



1.48 



0.77 



I 
1.13 1 0.31 

I 



I 

0.22! 



0.24 



Resld. Cl2 Total I 0. 80 '0.69 ] 0.74 



0.84 
0.94 



0.62 
0.80 



0.72 
0.86 



0.79 0.67 



0.73 



0.83 
0.91 



I 
I 
I 
I 
I 
I 
0.231 0.29t 



I 
0.68J 0.74 

q^8ij 0.85 



MAR 



CI 2 Denand 
CT2 Dosage 

Atnonla 

SO2 

Resld. CI2 Free 
Resld. CI2 Comb 



I 



I 1.80 I 0.97 I 1.37 



0.36 



0.21 



0.28 



I 



I 



I 

1.58 1 0.96 

I 
J 



I 
1.25 1 0.34 



I 



0.88 



0.63 



0.72 



Resld. CI2 Total I o.84 ! 0.71 ! 0.77 



I 



I 



I 



1.00! 0.81 [ 0.90! 0.83 



0.71 



0.91 0.65 0.75 



I 



0.79 0.95 0.83 0.89 
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1 1986 [ 1985 1 




f pre-chlORINATION 


POST-CHLORINATION PftE-CHLORlNATION 1 MST-CHLORINATION 1 




1 Hax. 


1 Htn. 


Avq. 


Hax. 1 Hin. Avq. Max. | Mn. 


Avg. 1 Max. Min. Avg. | 


1 

APR 1 Cl2 Demand 
1 CI2 Dosage 


1 1.67 


1.12 


1.36 


1 
1 
0.60 1 0.27 0.40 1.44 
1 


0.76 


1.22 1 0.31 0.23 0.27 | 


1 

1 Annonla 

1 

1 SO2 

1 Resld. CI2 Free 
t Resld. CI2 Conb. 
1 Resld. CI2 Total 
1 1 


I 0.82 


0.68 


0.75 


1 

1 

t 
1 

r 

0.90 0.54 1 0.80 

1 
1.04 0.90 1 0.96 0.80 


0.73 


1 0.83 0.66 1 0.74 | 
0.76 1 0.91 0.81 1 0.86 1 


NAY 1 CI 2 Demand 
1 CI2 Dosage 


1 1 t 

1 1.94 l.Il 1 1.45 
1 1 




1 0.41 0.27 0.34 1.77 
1 


1.07 


1.27 1 0.42 0.24 1 0.31 1 


1 Amnonla 

1 

1 SO2 


1 1 

:t 1 

1 - 1 

1 1 
1 1 


1 
1 






1 Resfd. CI2 Free 
1 Resld. CI2 Comb. 
1 Resld. CI2 Total 


1 ( 
t 1 
1 1 

j 0.85 0.64 1 0.77 


1 

1 0.89 0.54 0.77 

1 1.02 0.88 0.95 0.81 
.|__ — _ _ — [ 


0.69 


1 0.86 0.54 ] 0.71 
.74 1 0.93 ! 0.69 ' 0.85 


JUN 1 CI 2 Demand 
1 CI2 Dosage 


1 2.26 1.46 1 1.73 
1 1 


1 1 

1 0.50 1 0.31 0.38 1 1.78 

1 1 1 


1.19 


1 |. 1 1 

1 1 1 1 

1.46 1 0.43 1 0.23 J 0.34 | 

1 1 1 1 


1 

1 Anmonla 

1 

1 SO2 

1 Resld. CI2 Free 
1 Resld. CI2 Comb. 


1 1 
1 1 

1 f 1 

1 1 t 
1 1 1 
1 1 1 


1 1 1 

i i i i i 

1 0.90 1 0.62 0.78 1 1 1 
1 1 1 1 1 1 


1 1 1 1 

III! 
1 1 1 1 
lilt 
1 1 1 1 

1 0.86 1 0. 58 1 0.70 j 
1 1 1 1 


1 Resld. CI2 Total 


j 0.85 j 0.68 j 0.76 


1 1.07 j 0.88 j 0.97 j 0.84 | 0.69 j 


0.76 j 0.98 j 0.80 ! 0.88 j 



TABLE 3.0 (cont'd.) (mg/L) 



Page 3 of 4 



I 1966 

I PRE-CHLORIHfiTTIW 



I Max. I H\n. \ Avg. 

i I I 

I 2.60 I 1.42 I 1.79 



CI 2 Oeaand 
CI2 Oosage 

I J I 
Annonla I j I 

III 
SO2 If! 

I I I 
Resld. Cl2 Free I I | 
Resld. CI2 Comb. I | 

Resld. CI2 Total j 0.94 0.67 | 0.77 



I 1955 

POST-CHLORINATIOH I PRE-CkLOftlNATIW 



Max. f Hin. 



Avg. I Max. I Hin. I Avg. 

~^ — n r—^ 



0.60 j 0.31 

I 

I 

I 

I 
0.93 I 0.68 I 0.77 t 

III.. 
1.02 I 0.89 I 0.95 I 0.88 | 0.67 | 0.76 



0.39 I 1.97 I 1.29 I 1.67 

I I I 

t I I 

■i I t 

f I 1 



I 



■I- 



I- 



POST-CHLORlWATTWr 
MI 



■flST 



0.57 



0.87 
1.07 



Tmr 



0.32 



0.63 
0.84 



0.43 



0.76 
0.93 



AUG 



CI2 Denand 
CI2 Dosage 

Aonnnla 

SO2 

Resld. CI2 Tree 
Resld. CI2 Coab. 
Resld. CI2 Total 



I 

I 2.12 

I 

I 



0.85 



I I I I 

1.37 1 1.70 1 0.48 1 0.32 1 0.37 1 3.2 I 1.46 1 1.62 

t I 

I 1 I I i I I 

I 1 I I 

r J I I ,i f- I 

I 1 I f f f I 

I I 0.88 t 0.70 I 0.82 1 I I 

I I I I I I I 

0.69 ! 0.79 ! 1.03 I 0.91 I 0.97 1 1.00 I 0.69 I 0.76 



0.70 



0.23 



I- 



I- 



I- 



I- 



■t- 



1.04 
1.20 



0.66 
0.86 



0.441 



0.791 
0.94t 



SEP 



I I I I I I I 

2.33 1.30 I 1.72 I 0.51 I 0.27 f 0.38 1 1.95 1 0.99 1 1.65 

t I I I I I I 

I I I t J I I 

I li I . I r I I 

1 i $ I I 1 I I 

I I I I I t I I I 

I I I I 0.88 I 0.69 I 0.79 I | | 

I I I I I I I I I 

Restd. CI2 Total I 0.88 j 0.71 | 0.7a| i_02l O.91I 0.961 0.94 I 0.68 1 0.78 



CI2 Denand 
CI 2 Dosage 

Annonla 

SO2 

Resld. CI2 Free 
Resld. CI2 Co«b. 



0.58 



0.34 



0.93 



1.08 



0.71 



0.90 



O.43I 



0.821 



0.96 



'ti^'iycr^^^.p, 
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OCT 



im- 



~MT 



"ax. Mm. Avq. Max. i Min. j Avq. | Max. I M^n. I Avg. I Hax. Tim r 

Cl2 Demand ' | | Tl | ^^ ^ ^"^ ' 



Cl^ Dosage 

Aimonla 

SO2 



Resld. CI2 Free I 
Resid. CT2 Comb. I 



I 1.99 I 0.93 I 1.51 i 0.46 j 0.30 j 0.37 12.00 11.17 11.50 | 0.50 l 0.39 
I ! ! I I I I 

1111(1 

I I I I ... I „ .n I n on I I I 



Restd. 



0.89 j 0.70 0.80 



I 



I 



0.96 0.68 



Cl2 Total j 0.91 , 0.71 , 0.77 , ^^^^ , ^ ^^ \ ^^^^ ^ ^^ |^_^^ - ^_^^ | ^^^^ | 0. 



.92 



Avg, 



0.45 



0.81 
0.96 



NOV 



CI 2 Oenand 
CI 2 Dosage 

Aimnonta 

SO2 

Restd. CI2 Free 
Resld. CI2 Conb. 
Resld. CI2 Total 



I I I I I 

I 1.99 I 1.07 I 1.46 I 0.38 | 0.28 | 0.33 



■I- 



I- 



1.64 I 1.21 I 1.39 I 0.53 | 0.32 



I 



I 



I 



I 



r 



0.92 0.70 0.78 



I 



I 



I 



I 0.82 I 0.70 I 0.76 | 1.02 | 0.90 | 0.94 | 0.83 | 0.72 | 0.77 | 



I- 



I 
I 

0.89 I 0.63 
1.03 I 0.87 



0.42 



0.78 
0.95 



DEC 



CI 2 Demand 
CI2 Dosage 

Aimonta 

SO2 



I I I I 

I 1.49 I 0.92 (1.17 I 0.42 



I 



I 



Resld. CI2 Free | 
Resld. CI2 Comb, j 



1 



I 



I 0.20 I 0.34 I 1.56 I 0.93 



I 

f 

I 

0.86 ! 0.53 



I 



0.79 



Resld. CI2 Total I 0.78 | 0.65 j 0.71 | 1.00 1 0.88 j 0.91 i 

I \ I I 



I 



I 

0.01 ! 0.64 



I 1.24 I 
I 



' 75 ' 
I • I 



0.43 I 0.29 

I 
1 
I 
t 

0.87 [ 0.67 

I 
0.98' 0.81 



0.34 



0.77 
0.91 
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JAN 



MOE WPOS PROTOCOL 



Cl2 Deaand 
CI 2 Dosage 

Anaonla 

S02 

Resld. Cl2 
Resld. Cl2 
Resld. Cl2 



PRE-CHLOftlHATIM 
Max. I Hin. I ^ 



I POST-CHLOftINAT!ON 



T 



THa^ 



I 



T 



PRE-CHLOftl HATlOff 

I Mn. I Avq. "THil 



T 



I POST-CHLORnffiTTOH" 
Avg. 



I Hin. I Avq. Max. I H^n. 



i 2.51 I 1.02 I 1.30 ! 0.40 ' 0.27 ' 0.33 ! 



I 



I 



T 



Free I 
Co«b. I 
Total I 



I 0.90 t 0.70 I 0.82 I 



I 



I 



0.79 I 0.64 I 0.72 I 1.03 I 0.88 I 0.96 ' ' ' ! 



FEB 



CI2 Denand 
CI2 Dosage 

AHwnla 

SO2 

Resld. CI2 
Resld. Cl2 
Resld. CI2 



I 

I 
11.70 



■I- 



I- 



I 
Free I 
totb. I 
Total I 



0.89 



1.23 I 1.47 I 0.40 



j 



I 

I 0.23 

I 
I 

f 

I 



I 



I 



\ 



I 0.31 ! 



ii.di I0.71 
I I 

0.66 ! 0.73 [1.05 'o,89_ 



I 



0.85 



0.96 



HAR 



CI2 DeMttd 
CI2 Dosage 

Aawnia 
SO2 

Resld. CI2 
Resld. CI2 
Resld. CI2 



I 



12,90 ll.Ol I1.4I !0.46 !o.25 



I 



0.31 



Free 

Co*. 

Total 



(0.95 |0.13 10.72 I 



j 1.35 I 0.67 .79 |1.05 |o.84 |0.95 | j | | | 
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APR 



I PRE-CHLOft!HAT!OH 
I Max. 1 Mn. \ Avq 



1^ 84 
I POST-CHLOftlNATION 



T 



imr 



CI 2 Demand 
C^2 Dosage 

Amnionla 

S02 

Resid. Cl2 Free 
Resld. Cl^ Comb. 
Resld. CI2 Total 



TRi^ 



I 2.33 I 1.12 I 1.53 I 



I 



I 



0.34 



I fRE-CHLORIHATlON I POST-CHLOftlNATION 



Htn. I Avq. j Max. j Hin. I Avg 



1.01 



! 0.93 j 0.70 ! 0.79 \ 1.10 



I- 



7 

I I 

0.17 I 0.23 I 

I I 

■I )■ 



0.63 j 0.79 
0.85 I 0.93 



Max. 



"wh: 



Avg. 



HAV 



CI 2 Demand 
CI2 Dosage 

Annonia 

SO2 

Resld. CT2 Free 
Resld. CI2 Conb. 
Resld. CI 2 Total 



I 



I 



I 1.77 I 1.15 I 1.36 I 0.42 



I I I 

i I r 



I I I 
I I I 

I 0.82 I 0.70 I 0.77 



I 
0.22 I 0.35 I 



I- 



I- 



I- 



I 



0.94 I 0.69 I 0.80 I 



I 



I 



1.06 I 0.89 I 0.95 I 



I 



1- 



I- 



JUN 



CI 2 Demand 
CI 2 Dosage 

Annonia 

SO2 

Resld. CI2 Free 
Resld. CI2 Comb. 
Resld. CI2 Total 



I 



I 



I 



I 



I 



I 



I 2.01 I 1.20 1 1.54 



I 



0.49 I 0.30 I 0.40 I 



I 



0.89 f 0.68 I 0.77 I 



I 



I 



I 0.86 I 0.66 ! 0,76 I 1.06 I 0.90 ! 0.95 ! 



I 



I 
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JUL 



t~pRr 



TGiT 



CI2 Denand 
CI 2 Dosage 

Anmonta 

SO2 



T 
I 

I 1.86 
I 

I 

t 
I 



llesld. CI2 Free 
Restd. CI2 Comb. I 
Resld. CI; Total I q 33 



T5P" 



C HLORIMATIOW I POST-CHlOftlHATM 
Hin. j Avg. I Max. I Hin. I Avg. 



T 



T 



I I I 

1.34 I 1.57 I 0.60 I 0.36 

I I I 

J I :i 

I I I 

r I i 

I I 
I 



I- 



0.67 j 0.75 



0.97 
1.05 



0.71 
0.90 



0,46 



0.79 
0.96 



PRr-CHLOftlHATUr 



T58r 



MaxT 



"mi: 



Avg . 



POST-CH LORIHATION 
■RmT 



"hth: 



Avg. 



AUG 



CI2 Demand 
CI; Dosage 

Anmonta 

SO; 

Resld. CI; Free 
Resld. CI; Coob. 
Resld. CI; Total 



I 



I 



I 2.06 I 1.15 I 1.56 



0.60 



0.30 



0.43 



I I 

{ I 



I I 
I I 
I 0.91 I 0.63 

I I 



I 



0.96 I 0.71 

I 
0.76 I 1.06 1 0.91 

1" 



0.80 
0.97 



SEP 



CI; Denand 
CI; Dosage 

Annonla 

SO; 

Resld. CI; Free 
Resld. CI; Ccmb. 
Resld. CI; TotaT 



I I 

I 1.92 1 1.32 

I I 



I 



I 



1.55 1 0.53 1 0.30 



0.41 



I 
I 
I 
I 
I 0.85 1 0.68 1 0.76 1 1.051 0.89 



I 0.96 1 0.70 



0.81 
0.97 



I 



1 



I 



I 



TABLE 3.1 (cont'd.) (mg/L) 



Page 4 of 4 



I 1984 

I PftE-CHLORIHATIOH I POST-CHLOftlNATION 



|H«7 



MIn. I Avg. I Hax. I Hin. } Avg. 



"I98r 



PfiE-CtiLOftlKATlON I fOST-CHLORIHATION 



Max. 



MIn. I Avg. j Hax. I H1n7 



Avg. 



OCT 



CI2 Demand 
CI 2 Dosage 

Aomonla 

SO2 



T 
I 

I 2.36 



I 



I 



Resld. CI2 Free I 
Resld. CI2 Comb. I 
Re$ld. CI2 Total I q 



1.01 I 1.52 t 0.65 

I I 
I 

I 
I 
I 



I 



84 



■f- 
t 
I 1.63 

I 



I 



0.66 0.76 1.10 



I 
t 
I 
I 0.93 

I 



0.34 I 0,41 
I 
I 

I 

'I 

I 

0.69 I 0.81 

I 

0.90 ! 0.97 



T 



NOV 



CI2 Demand 
CI2 Dosage 

Ammonia 
SO2 



I ) 
1.08 I 1.26 I 0.46 



I 



I 

0.28 I 0.34 

I 



Resld. CI2 Free 
Resld. CI2 Conb. I 
Restd. CI2 Total I o.87 



I- 

I 

I 1.87 



1 
0.67 I0.75 



I 0.90 
I 

I 1.05 



I- 

I I 

0.91 ! 1.20 j 0.36 

) 

I 
I 
f 
I 0.92 

I 



0.74 
0.90 



0.81 



0.96 



DEC 



I 



CI 2 Demand 
CI2 Dosage 

Aononla 

SO2 



I 



I 

0.29 j 0.33 

I 
I 

f 
I 



Resld. CI2 Free I 
Resld. CI2 Comb. I 
Resld. Cl2 Total I O-^o 
I 



I 



0.68 i 0.75 I 1.01 
I I 



0.71 I 0.82 

I 

0.84 I 0.95 



I 



TABLE 3.2: DISINFECTION PROFILE JmjM^ 1986 



(mg/L) 



Page 1 of 2 



HOE UPOS PROTOCOL 



1 1 PRE-CHLOR MATIOn II POST-tHL6RtHATtO«J 1 


1 DATE cij RESIDUAL Cb II C? 1 ^,, „ RKIDUAL CI? 1 


1 Den. ! Dos. ""3 ^^2 Free 1 Comb. 1 Toial It Den. Dos. 1 *"'3 ^^2 Free 


Comb. 1 Total 1 


1 1 1 1.57 1 1 .6B II .44 1 .72 


1 -^^ [ 


1 2 1 1.29 1 t 1 .78 II .29 1 .83 


1 .93 1 


'"""'""I --)-- .._.|... 1...... — 1 _ 1 II ___ — 1 _ _ 

j 3 1 1 1.19 j j 1 1 1 .75 jl .26 1 .71 


1 ,90 1 


("""""" 1 "1 "*l 1 — ----| — ------ 1 -| — _ 1 1 1 

i ^ ! 1 ^'^^ ! ! ! ! ! -^^ !! -^^ ' -^^ 


1 .88 1 


1— — -1-.-.— 1 -.-.-- 1 1 1 1 1 1 1 — — 1 

[51 1 1.11 1 I I 1 1 -77 1! .28 1 .70 


1 *^^ 1 


i~~ i 1 ~ |— -----|------ 1 ------- 1 ------- 1 1 1 — ---- 1 1 

j fi j j 1.42 j j j 1 •^•' 11 1 "^^ 1 '^^ 


1 '^^ 1 


17 1 1 1.13 1 1 1 t .70 II 1 .27 1 .69 
|_-_-.-i— „..|.„— _i 1 — .— „— »— 1 -- I 11 1 --j 


1 .87 1 


18 1 1 1.24 II 1 1 .76 1 1 .31 1 .73 

!„__.,.. j.^^_,».. |______ 1 1 --_- -----_-_j 1 |__ 1 i » 


1 .07 1 


19 1 1 1.03 1 1 1 1 1 ,72 1 1 .29 I .69 
i^___ 1 _-.|-_ 1 1 1.-.— „-| I 1 1 1 _. _ 


1 .85 1 


l~~~--| — I" 1 1 1_-.— „_| 1 1 1 1 „ 

1 10 1 1 1.01 1 1 1 1 1 .74 1 1 .29 1 .70 
i__ 1 i___-—i --_-„- 1 _-- 1 _-_- 1- 1 .-— 1 1 - 1 1 1 - 


1 .87 1 


1 1 1-— ._|„._.— |-... 1 1 1 — ...— 1 1 — 1 1 1 

1 _._... 1 _. 1 _--"—.. 1- 1 1 — — 1 1 1 1 1 I 


1 .91 I 


|--.-.- 1 __— -- 1 ----- . |- __| __ |---.— — |--— --- 1 1 -I 1 1 _- 1 — 1 

1 12 1 1 1.02 1 11 II .73 1 1 .24 1 1 1 .75 

1 -|.-..._|— .— 1 — — 1 ._.|-.— . 1 1 — — — I-- 1 1-„_- — 1 1 j 


t .85 1 


1 1 (__ 1 1 _-!_-_-_— 1- — - 1— 1 1. 1 1 


1 .83 1 


1 1 1— 1 1 .-|.-......|- |- III 1 1 1 

j 14 1 1 .1.13 1 1 1 1 1 .74 1 1 ,22 1 1 1 .74 


1 .82 1 


1 — ..._| 1 1 1 1 1 1 1 1 - 1 1 1 

1 15 1 1 1.05 1 1 1 1 1 .74 .21 ,70 1 


I .83 1 



T^S^ :P^ 



TABLE 3.2 (coni'd.) JfiNUARY 1986 j^^^) 



Page 2 of 2 



1 1 PRE-CHLORINATIOH Jj POST-CHLOR HAtt6N | 


1 UA't r ti? 1 1 1 RESIDUAL Cb H CI? 1 ,.,, 1 „ RCSIDUAL Op 1 


1 1 OeiB. 1 Dos. j ""3 1 •'O2 1 free 1 Comb. 1 Total II bem. j bos. 1 ""3 1 ^0^ p^ee 1 Comb. 1 Total 1 


1 16 t |l-23 1 j 1 f 1 .73 II 1 -24 1 1 .66 | | .83 | 
1- 1 1 1 1 1 -I— —1 II 1 1 -1 ™-| 1 1 

I '7 1 11.16 1 1 1 1 1 .75 II 1 .27 1 1 .73 t 1 .85 1 

1 J8 1 10.99 1 1 1 1 1 .78 II 1 .27 1 1 .69 1 1 .88 1 

1 19 1 10.99 1 1 1 1 1 .75 II 1 .27 1 1 .67 1 1 .82 1 

1- 1 1 1 1 1 1 1 II 1 1 1 I 1 1 

1 20 1 10.93 1 1 1 1 1 .75 M 1 .26 1 1 .62 1 1 .81 1 

1 21 1 1 1.33 1 I 1 I I .73 n 1 .27 II .58 1 1 ,82 1 

1 22 1 j 1.29 1 1 1 1 1 .75 II 1 .27 1 1 .61 1 1 .83 1 

1 23 1 1 1.27 1 1 1 1 1 .79 II 1 .27 1 1 .70 1 1 .88 1 

j 24 1 I 0.54 I 1 1 1 1 .72 II 1 .27 1 1 t .66 1 1 .83 1 

I 26 1 1 1.18 1 1 1 1 1 •^'* II I .29 1 1 1 .69 1 1 .84 1 

' 28_ j •l.43 j 1 [ I 1 -^^ II 1 '^^ 1 1 1 .72 I I ,91 1 

[ 30 [ j 1.36 j j j 1 1 .78 II 1 -^^ 1 1 I '^^ 1 ' .90 1 
1 1 1 1 1 1 1 1 II 1 1 1 1 III 



TABLE 3.2: DISINFECTION PROFILE EEBRUARy 1986 (mg/LJ 

HOE WPOS PROTOCOL 



Page 1 of 2 



1 1 r^l^E-CULtMINATIOM || PdSt-cHlOfetNATlOH 1 


I ^^^ ^ "i\ Nil 


SO^ 


1 RE IDUAL C 


9 II Cb „„ 1 .. RESIDUAL Cb 1 


1 Den. 1 Dos. ""3 


Free Conb. 


Total II Den. 1 Dos. ""3 1 ^°2 Free Comb. Total 1 


1 1 1 ^•'40 






.76 II 1 .25 1 .69 .87 j 


1 2 1 1.23 1 

l_ |.. .■•.!. . 1 






1 .79 II 1 .31 1 i .69 .86 1 


13 1 1 1.10 1 

|. _._|. j.. . 






.73 II 1 .24 [ 1 .73 1 .84 ] 


1^1 1 1.19 1 

1 1 1 1 






.71 jj j .28 j j .66 .80 j 


15 1 1 1.21 1 

1 1 1 1 _._„ 






.77 II 1 .32 1 1 .74 1 .91 j 


16 1 1 1.02 1 

1 (_.-.... |...._.| ____.._ 






.76 II 1 .26 1 1 .74 1 .90 1 


17 1 1 1.15 1 

1 1 |_ ---( 






.77 l| ! -^^ ! 1 -'^^ ' •SS ' 


1 fi 1 1 1.25 1 
!______ |___ _j ______ |__ ,_• 






.73 j] 1 -^ 1 1 1 -^^ 1 -87 I 


I 9 1 1 1.78 1 






.75 II j -32 j I 1 -^^ 1 I -^^ I 


1 10 1 1 1.27 1 
|......|..-...|.-.-.. >....-.. 






.78 |[ 1 .29 1 1 1 .81 1 1 .91 1 


1 11 1 1 1.15 1 






.74 II 1 -^^ 1 1 1 -^7 1 j ,81 1 


1 12 1 1 1.26 1 






.75 II 1 -^ I 1 1 -^^ 1 1 -^^ 1 


1 13 1 1 1.35 1 




_.. __|_— ..,--1 


.71 II 1 -^^ 1 1 1 -75 1 1 -^^ 1 


1 14 1 1 1.19 1 

1 j |.. .i.|-_ ____ 




1 1 


•72 jj 1 .31 1 j j .71 1 1 .84 1 


1 IS 1 1 1.44 1 
ill! 






.73 II j .31 j .71 1 j .85 1 



•^i.A7".^. ^- /r v= 



■ V- 



'- — i^-V"^ "T^ -^=— ^SiH.^ 



TABLE 3.2 (cont'd.) PEBRUARbr 1986 



(mg/L) 



Page I of 1 



1 1 PRE-CHLORINATIOH || P05t-CHL0RtHAttdN | 


1 DATE 1 CI? 1 [ RESIDUAL Clp II CI, 1 1 .. 1 RKmUAin, 1 


1 1 Oem. Dos. ""3 1 ^^2 \ Free 1 Comb. 


Total II Dem. I Dos. 1 ""3 1 ""2 Free Comb. Total 1 


1 16 1 1.24 1 1 1 


.73 II 1 .33 1 1 .66 .85 | 


1 17 1 1.07 1 1 1 


.73 II 1 .33 1 1 .64 .83 1 


1 18 1 1 1.21 1 I 1 


.71 II 1 .31 1 1 .80 1 .85 1 


1 19 1 1 1.13 1 1 1 


.69 1 1 1 .35 1 1 .76 1 .83 1 


1 20 1 1 1.44 1 1 1 1 


.75 II I .34 1 .82 1 .87 1 


1 21 1 1 1.73 1 1 t 1 


.76 11 j .31 j .84 j .91 j 


1 22 1 1 1.48 1 1 1 1 
1 1 ..__i ■_!____ i_ »| 1 


.78 II 1 .29 1 .77 1 .90 1 


1 23 1 1 1.34 1 1 1 


1 


.74 II I .31 1 .71 1 .83 I 


1 24 1 1 1.39 1 1 1 




.73 II 1 .32 1 .70 1 .89 1 


t 25 1 1 1.53 1 1 1 

1 .. 1 1 1 , 1 ___._ |. .„..»... 




.71 II i -M it .62 1 .86 1 


1 26 1 1 1.46 1 1 1 




.72 II 1 .39 1 .73 1 .87 1 


1 27 1 1 1.41 1 1 1 

1 j__ _•!_•« !____ 1 1 __.,.,._ 




.73 II 1 .40 1 .66 1 .88 1 


1 28 1 1 1.40 1 1 1 




.BO II 1 .32 1 .75 1 .94 I 


|..».| |.-_...|. 1 1 1 




II 1 1 II 1 
1 !____. _i ___(_., •.».|_«._ 1 I 


■ III 1 --- -|----. 1 

1 3'^ j j 1 II 1 




- - II 1 1 1 f f 1 1 


j 31 1 1 1 1 1 

1 1 1 1 1 1 1 


I 


1 1 1 1 1 ( 1 1 

II 1 1 1 1 1 1 

ti 1 1 1 1 ill 



TABLE 3.2: DISINFECTION PROFILE 



MARCH 1986 



(mg/L) 



Page 1 of 2 



HOE WPOS PROTOCOL 





phi'tfiimmm ii pdiT-dHiciRiNATiON i 


i mn 


Cl? 


RESIDUAL C 


9 II Cb ,,,, 1 -„ RESIDUAL C ? 1 




Dea. 1 Dos. 


""3 502 free 


Comb. 


Total II bem. 1 Bos. ""s 1 ^°2 Free 1 Comb. Total 1 




1 1.70 






.76 11 1 .28 1 .81 1 .88 j 




1 1 1.32 






.72 It I .27 1 -^^ .1 .•^7_..| 




1 1.44 






.79 11 '* .31 1 -S^...! :?f...\ 




1 1.36 






.77 II 1 .29 1 .80 1 .87 ' 




1 1.39 






.70 |] 1 .26 1 .75 j .89 j 




1 1.44 






.81 jl 1 .26 1 .63 1 .90 1 




1 1.44 






.80 II 1 .27 1 .75 1 .92 j 




1 1.29 






.78 11 I .26 j 1 .79 j .90 j 




1 1.06 






.76 11 1 .24 II .66 1 .88 1 




I 1.32 


1 J 


!■ 


.73 11 1 .22 II .68 t .85 1 




1 1.32 






.75 tl 1 .26 1 1 .71 1 .86 ' 




1 1.35 1 






.73 jl j .27 II .68 1 .36 | 




1 0.97 






.84 I ! ! .23 ! ! .75 ! .93 • 




[ 1.80 ] 


i ._ 1 




.74 |[ ! _;32 1 1 ill 1 .'3L..\ 




1 ^*^^ 1 


1 1 1 




.71 II 1 -^^ 1 1 •" 1 .81 j 



?S=v7^rr' 



^f=m^^i.t ■ 



TABLE 3.2 (cont'd.) 



MARCH 1986 



{mg/D 



Page 2 of 2 



1 1 PRE-CHLORINATION |i POST-CHLORInATIDH 1 


1 DATE ( CI? 1 ftESIDWLCb II Cb 1 ,.,, 1 .„ ! RESIDUAL dp 1 


1 1 bem. bos. ""'a -"h I Free Comb, 1 Total II bem. 1 bos. t ""3 1 ^^2 1 Free Comb, l Total 1 


1 16 1 1.34 1 1 ^ 1 .78 |] t -21 1 1 1 •'^^ 1 •^'^ 1 
1 17 1 1.28 1 1 .77 II 1 .21 1 1 1 .77 | .S9 | 

' ]^_ [ 1_.57 _ 1 1 -^^ II 1 -2^1 1 1 •^'^ 1 -^^ 1 

1 19 1 1 1.52 i 1 1 .80 II 1 .28 1 1 1 .83 1 .94 1 

1 20 1 1 1.52 t 1 1 .71 II 1 .25 1 1 1 .64 1 .87 1 
f 1 1 h- "t 1 1 II 1 1 1 1 - 1 1 

1 21 1 1 1.44 1 1 I 1 .71 II 1 .25 1 1 1 .71 1 .92 1 

1 22 1 1 1.47 1 1 1 1 .83 M 1 .35 1 1 1 .78 1 .98 1 
] 23 1 1 1,36 1 1 1 1 -"^^ II 1 -^^ 1 1 I '''^ 1 -^^ 1 
] 24 I I iig 1 I I I 1 -75 II 1 •^'' 1 1 j .68 1 .90 1 

j 26 j 1 1.16 j 1 j 1 •''^ II 1 -^-"^ 1 1 1 -^^ 1 -^^ 1 

] 28__] ! I_.i6_| 1 1 ' ! _-J_l_,|| |-..-A^J _| L_.-JA |.-'-l^ 1 

1 ^f 1 _.. _| i.''P L- _J 1 1 |_.-JA-_|| |._.\?.^_| |__ 1 'JA I._i^^ 1 

• 30 } 1 1-35 1 1 1 1 '^^ 1 '^^ 1 1 '^""^ 1 '^^ 
1 31 1 1 1.42 t 1 1 1 1 .84 II 1 .32 1 | ( .88 | 1.00 | 



TABLE 3.2: DISINFECTION PROFILE april 1986 



(ing/L) 



Page 1 of 2 





HOE HPOS PROTOCOL 








1 1 .. PRE-CHLOR 


INATION II PO$r-CMLOfttr*AtlftH 1 


1 Wit cr? 1 .„. 


1 RE! ilOUAL C 


h II C 


A -- 1 Nil 1 -n 1 RESIDUAL C 


h 1 


1 Des. 1 Dos. ""3 ■"'2 


Free Conb. 


1 Total II Den. 


TSSsTl "113 , SO2 , F^gg 


Cofflb. 


Total 1 


1 1 ! 1.33 




1.78 II 

1 _ 1 1 


.31 1 1 1 .78 




.97 1 


1 2 1 1 1.12 1 1 




1 .75 It 
1 1 1^ 


""27"l 1' I".?!'"" 




.91 1 


13 1 1 1.40 1 1 




1 .72 II 

1 t j 


.34 1 1 1 .73 




.91 1 


] ^ j 1 1.23 1 I 


t 


.74 II 
1 1 


.41 1 1 1 .77 




.95 1 


j_ J_ 1 1 _1.29_l 1 




.:Z!...|j 


.42 ] 1 1 .82 




1.01 t 


1*1 1 ^'^^ 1 1 




.:5!...| !...... 


.41 I I 1 .75 




.92 1 


I ' 1 1 ^'^^ 1 1 




.-•Jl..||...... 


.37 j 1 1 .87 




.96 1 


j ® j Ll.-38 j j 




..•JJ...II......I 


.37 j j j .89 




.99 j 


19 1 1 1.27 1 1 1 




.76 II 

I 


.31 1 1 1 .84 
|«... 1 1 




1 

.93 1 

1 


1 10 I I 1.67 1 1 1 




.74 II 1 


.31 1 1 1 .72 




.91 1 


1 11 1 1 1.38 1 1 1 




.74 II 1 


.33 1 1 1 .72 




.90 1 


I 11 J 1 l_._35j 1 j 




..•.ll..i| 1 


.32 j 1 j .89 1 




1.00 1 


j 13 1 1 1.43 j j I 




..■J1..II 1 


.32 I 1 j ,76 j 




.95 j 


\_J±\ j_l_._4_3_| I j 




1 1-- 1 

.78 1 > 1 


__._3_2 ' 1 1 .77 j 




.95 j 


1 15 j j 1.45 j j j 




11 " 1 

.78 M 1 
II 1 


.32 j 1 j ,79 j 




.98 1 



'^r 



™.- 



5=". 



^>^^^ 



TABLE 3.2 (cont'd.) APRIL 1986 



(mg/L) 



Page 2 of 2 



1 1 PRE-CHLORIHATIOW || POST-CHLORInATION | 


\OMii CI, I 1 1 RESIDUAL Cb II t? 1 ,.,, .. 1 RESIDUAL Cb 1 


1 1 Dem. 1 Dos. 1 ""3 1 ■'"2 I Free 1 Comb. 1 Total II bem. 60s. 1 ""3 ^h \ Free 1 Comb. 1 Total 1 


1 16 1 1 1-37 II 1 1 1 .73 II .44 1 1 .82 1 | .97 | 
1 *^ j 1 1.23 I I 1 1 1 .76 II .48 1 1 .88 1 1 1.02 1 
1 }^ [ j 1-15 1 1 1 1 1 .75 II .45 1 1 .54 1 1 .99 1 

|..!!_ 1 1 ■'■•^^ 111 1 1 '^^ 11 •'*^ ' ' -^^ ' ' .95 1 
j 20 I 1 1.34 1 1 1 1 1 .72 II .47 1 1 .86 1 1 .94 1 

1 fl_ 1 _ 1 1.48 1 I 1 1 1 .73 II .50 1 1 .87 1 1 .97 ' 

j__ff_ 1 1 1.40 II 1 1 ] .71 II .46 1 1 .81 1 ll.OO 1 

j 23 1 1 1,25 1 1 1 1 1 .75 II .46 I 1 .90 1 1 .99 ' 

I ^* _| j_1.23 1 _ 1 1 1 1 -^^ 11 -^^ 1 1 1 -74 j 1 -92 1 

1 27 1 1 1-36 1 1 1 1 1 .72 11 .48 1 1 1 .82 1 1 .98 1 
1 29 1 1 ^-49 1 1 1 1 1 .79 II .41 1 1 1 .86 1 11.04 I 
I 31 1 1 1 1 1 1 1 11 ■] 1 t f ' "1 \ I 

1 1 1 1 1 1 1 1 M 1 r 1 1 III 



TABLE 3.2: DISINFECTION PROFILE MAY 1986 



(rag/L) 



DATE 



1 
2 



Page 1 of 2 



HOE WPOS PROTOCOL 



Den, 



Dos. 



PftE-CriL6fttNATrar 



1.54 



NHi 



T 



so. 



T 



free I CoJgT" 



TT 

ir 



Total ii Oem. 

II 
.77 II 



Hz 



POST-CHLORINATION 



II- 

II 

II- 

M 



bos. 



.27 



NH: 



SO, 



T 



ree 



HESlftUAL CI? 
Comb. 



.78 



TSlaT 



.90 



1.45 



.83 



.28 



.98 



1.54 
1.54 



.78 



.30 

.31 



.96 
.93 



.77 



II 
II- 
11 
II- 



1.45 
1.22 



.76 



.31 
.31 



.95 
.97 



6 
7 



.83 



II 
II- 
II 
II- 



.77 



1.49 
1,25 



.85 



.32 
.31 



.54 
.78 



.99 
.93 



.78 



II 

11- 

II 

■n- 



1.53 
1.38 



.76 



.34 
.37 



.79 
.68 



.92 
.91 



10 



.75 



II 
II- 
II 
II- 



11 



_1._30 
1.46 



.76 



.35 



.71 
.78 



.95_ 
.95 



12 
II 



.77 



11 

■li- 
lt 
11- 



1.60 
1.57 
1.31 



.82 



.36 
.34 
.31 



.88 
.89 
.87 



.99 
.99 



14 
15 



.81 



II 

■II- 

II 

II 



.76 



.93 



y'**~ ^w^ ■ 



1"^^ ."-^HT-wi 



d. 



TABLE 3.2 (cont'd.) may 1986 



(mg/L) 



Page 2 of 2 



1 1 PRE-IHLORIHATION || POST-CHLOR NATION I 


' i"*'t • , «-|7 1 „„ 1 1 RESIDUAL Cb II CI, 1 „,, „ RESIDUAL Cb 1 


! 1 Dem. 1 Oos. 1 ""3 1 -"z I Free Comb. 1 Total 1 1 Dem. I Dos. I ""3 ^^2 Free 1 Comb. 1 Total 1 


1 16 1 1 1.44 1 1 1 1 .75 II 1 .31 1 .81 t 1 .95 1 
] 1' 1 1 1.34 I 1 1 1 .79 II 1 .34 1 .78 1 t .98 1 

j..!?..L 1 ^-^^1 ' ' ' -"^^ " ' -3^ ' .69 1 1 .91 1 
[ 19 j 1 1.41 1 1 1 1 .75 II 1 .35 1 .72 1 1 .94 I 

1^0 j 1 1.11 1 1 1 1 .71 II 1 .31 1 .67 1 1 .88 1 

j Jl_ j 1 1.311 1 1 1 -^^ l' ' -3^ ' .75 1 1 ,94 1 

I 22 1 j 1.33 j 1 1 1 -^^ II 1 '^^ ' .72 1 1 .92 1 
j_J^ ' ] 1.52 1 1 1 1 1 -^^ 11 1 -32 1 .76 ' 1 .96 1 

' ff _| ! 3.-Al| 1 1 1 I.-ZI-- II 1 -^^ 1 *^^ 1 1 -^^ 1 

I 27 1 1 1.56 1 1 1 1 ! '^^ |! 1 -39 1 1 1 .86 1 1 .95 1 
1 29_ 1 [ 1.64 1 I j 1 1 -^5 II 1 '^^ 1 I 1 -'^ ' ^'^^ ' 
1 31 1 1 1.94 1 1 1 1 1 .73 II 1 .41 1 1 1 .82 | | 1.02 | 



TABLE 3.2: DISINFECTION PROFILE 



JUNE 1986 



(rog/L» 



Page 1 of 2 



MOE WP05 PROTOCOL 



1 Pkt-tHlOR 


HATIOH II PrtU-(iHihftlHATthM I 


! "*'^ ft ^!v ! Niu 


SOj 


RESIDUAL C 


> II t? H„ „ 1 KSIOUALCb 1 


1 0«i. 1 OOS. 1 ""3 


Free 1 toab. 


Total II Dea. '^Dos. ""3 ^0^ p^^^ Comb. T Tot a 11 


1 J 1 
1 1 1 1-82 1 

1 i j j 






.77 II .39 .82 1 .97 [ 
1 1 1 . 1 1 


12 1 1 1.58 1 

I— _ — I 1 1 






1 .76 II .33 .76 1 1.00 j 
I ij 1 I 


13 1 1 1.90 t 

j I 1 j 






1 .72 II .33 .73 1 1 .91 1 
1 _ . 1 1 _ II 


14 1 1 1.78 1 

I j j I 






1 II __.^_._j 1 

1 .84 )| .33 1 .80 1 1.02 1 
i......-i 1--- - 1 II 


1 S 1 1 1.86 1 

j 1 1 I 






I****"* M-~" — 1 1 1 

.77 M 1 .32 1 .66 1 .95 1 
II 1 1 t 1 


16 1 1 1.75 1 

1 j 1 1 






II 1 1 -_ ^-|__-. 1 

.80 11 1 .46 1 .70 1 .95 1 


17 1 1 1.62 1 

j.. j i I 






"-- — ll"~ 1 ---|- — 1 1 

.83 II 1 .36 1 .90 1 1.02 1 


I "** -1 1 ^'^^ 1 






II "l~~ 1 — -- — 1-- 1 

.68 II 1 .37 I .68 1 .89 1 


jj ] 1 1.82 I j 


1 




II 1 -•"-I --»- ----..- 1 ..... — 1 

.74 j[ 1 .43 1 .80 1 .98 1 


1- " -! 1 ^-^ 1 1 






.74 11 ! .46 j ! 1 .82 1 1.02 1 


1 " 1 ! '-'^ 1 1 






.79 jj j .43 1 j j .76 1 1.02 | 


1 12 1 1 1.50 1 t 
1 «^____ I j 1 I 






.85 II 1 .31 1 1 1 .88 1 1 1.07 1 


1 13 1 1 1.62 1 1 






.75 It 1 -35 1 1 1 .81 1 1 .97 1 


1 14 1 1 1.46 1 1 






------- 1 1 --— — 1 1 — .._..| .. 1 .... 1 1 __ 1 

.70 II I -^^ I ! ' -69 1 1 .88 1 


1 15 1 1 1.65 1 1 






-— -— 1 1—---| ---.-. |- 1.__. 1__ — _._. j..... — 1 __ j 

.79 [1 j .36 I 1 .74 1 1 .98 1 



'''-F fiV. •,-■ 



•-«).- 



-»^t>;- .7i5Vv= ^^''i; 



«>. 



TABLE 3.2 (cont'd.) 



JU^E 1986 



(mg/L) 



Page 2 of 2 



DATE 



16 

17 

18 

19 

20 

21 

22 

21 

24 

25 

26 
27 

30 
31 



"Dem7 



PRE-CHlORmATfOH" 



Dos 



1.84 

1.87 

1.85 

1.73 

1.72 

1.66 

1.87 
1.97 

1.51 

1.78 

2.26 

1.52 

1.71 

1.52 

1.81 



MH 



3 I 



SO. 



T 



T 



ree 



Comb^ 



IT 

ir 



Total II Dem. 

II 
75 II 



TT^ 



.81 

.75 

.72 

.74 

.71 

.79 
.74 

.79 

.75 
.77 
.77 
.77 
.80 
.74 



-11 = 

II 
-II- 

II 
-II- 

II 
-II- 

II 
-II- 

II 
-II- 

II 
-II- 

II 
-II- 

II 
-II- 

II 

II- 

II 
■II- 

II 
■II- 

M 
■II- 

II 
■M- 

II 



II 



uoT. 



.36 



.36 



.37 



.38 



.34 



.33 



.39 
.42 



,50 



.36 



.45 



.39 



.38 



.39 



.38 



NH 



POST-CHLOR lNATHfH 



SO, 



T 



ree 



RESI DUAL th ~~ 
Comb. I Total 



.78 

.78 
.86 
.83 
.74 
.62 

._80__ 

.71 

.82 
.77 
.72 
.76 
.75 
.84 
.84 



.95 

.98 

.96 

.92 

.96 

.91 

__.97_ 
.97 

1.01 
.96 
.92 
.95 
.97 

1.03 
.93 



TABLE 3.2: DISINFECTION PROFILE 



JULY 1986 



(mg/L) 



Page 1 of Z 



DATE 



1 
2 

3 
4 
S 
6 
7 

i 

9 
10 

11 
1? 

13 
14 
15 



TiiE 



m 



BosT 



1.73 
1.53 
1.63 
1.69 
1.69 
1.42 
1.74 
1.49 
1.87 
1.52 
2.00 
2.00 
1.64 
1.81 
1.95 



MQE WPOS PROTOCOL 



m^mm 



m-, 



so. 



iRTIOr 



Free 



KSIPUAL CI? 



Conb. 



TT 

w 



Total i nar 
^11 

II 



.80 



.77 



.72 



.73 



.77 



.77 



.75 



.75 



.79 



.75 



.74 



.88 



.78 
.76 



.67 



-Ji- 
ll 

-II- 
II 

-II- 

M 
-II- 

II 
-II- 

II 
-II- 

II 
-II- 

II 
-II- 

II 
-II- 

II 
-It- 

II 
-II- 

11 

•li- 
lt 
■II- 

II 

■n- 

II 

II 



Dos. 



.33 
.32 

.36 
.34 
.31 
.33 
.42 
.42 
.41 
.38 
.36 
.41 

.37_ 
.38 

,38 



NH 



POn-cHLOftlNAtTgff 
T 



T 



SOn 



Free 



ftESI&UAL »? 
Comb. 



.88 
.93 

.73 
.73 
.73 
.82 
.70 
.84 
.76 
.77 
.68 
.76 
_._7_4_ 
.72 
.73 



Total 



.99 

.97 

.92 

.89 

.91 

.93 

.93 

.96 

.97 

.97 

.90 

.98 

._93_ 

.93 

.91 



^ iV^r^^^ ^ 



-^-.r.- 



Tl-<«?«»-^ 



TABLE 3.2 (cont'd ) 



JULY 1986 



(mg/L) 



Page 2 of 2 



PR£-tHLOR NATION jj POST-CHLORiNAtlON " I 


"""- |. Vi, HH, :o ' , REilbUALtl? II Cb 1 „„ _ t RESIBUAm; 


11 .Den. Dos. ""3 1 ■>"i! I Free 1 Comb. 1 Total II bem. Tbos. 1 ""a ^0^ | H^ree 1 Comb. [Total 


1 16 1 1-^1 1 1 1 1 1 .94 II j .36 j j .86 1 |l.02 { 
1- 1 1 1 1 ........ 1 II 1 , 1 , , 1 1 

)......[. }_±l_\ 1 1 __ 1 1-1--- 11 1 .35 1 1 1 .83 1 ll.02 1 

[..!?„! }_i^^__\ 1 |_ __| U!!"j|!"^'j":^^J'r""i i"'74""l ''"gV"! 

i._i^,i \}.'ii.\ 1 ! „ ' ' -^^ "" '"^v"! 1" r"72""i r.gV"! 

|..??..| |i:!L] 1 1 1 'I'lZlTl] i"-38"| 1 l""76'""i I'VgV"! 

!-?!-(-.-.l^:lL|....__.|. ] --J--.Z|":!!"!||!!!""|":EL™"^ 

i..?L| \}.'ll.\ I |. 1 |.:!1...]| \..itL\ 1 1 .-78 1 ii.oo 1 

|..!L.| \}Al.\ ] ] .| ].;ZL-|] |..:40 ' .T"r"r"70 "'' '"."91 1 

j..?!..| li'Jii.l 1 [ 1 |.iZi..-!| |..:4Z-| 1 |...-iI"!^"."""|']9a"] 

\_Jj\ ! 1;:!^.! 1 I 1 1 .78 II 1 .38 1 1 1 .80 1 1 .98* "1 

[._2?„| \.l:V..\ 1 1 1 |.:!^„,|| 1 -^^ ' ' ' •''5 ' 'I'.'gr'i 

I 31 1 1 1.75 1 1 1 1 t .82 II 'r"38'| | |".82'" " iVoo"" 

' ' ! 1 1 1 1 1 II 1 1 1 1 III 



TABLE 3.2: DISINFECTION PROFIIE ai'GUST 1986 



(mg/L) 



Page 1 of 2 







HOE MPOS PROTOCOL 


1 PRE-CMLORIHATIOM 1 1 PoSt-tHLOftlNAtldM "1 


"*'^ ^ ^^f. Nil, 


SO2 


1 RESIDUAL C 


9 II C? Mil ' -n KSIOUALCb 1 


1 DM. 1 Dos. 1 ""3 


Free 1 Conb. 


Total 11 De«. Dos. "Ilj , SO^ f^^g c^mb. 1 Total 1 


1 1 1 1-^9 1 

I 1 1 1 




1 


.83 II .40 1 .82 1 1.02 j 
II ,._ 1 1 1 


12 1 1 1.78 1 

1 1 |_ 1 






.83 II .37 1 .80 1 1 1.01 1 
,11 1 1 III 


13 1 1 1.71 1 

1 l_.. 1 1 






--- — -| 1 1 1 . 1 __| [ 

.82 II .35 1 1 .81 1 1 1.01 1 


14 1 1 1.53 1 

1 1 1 1 






11 1 _[ — — 1 1 1 1 

.73 II 1 .37 11 .70 1 1 .92 1 


1 S 1 1 2.12 1 

1 1 I [.._ 






--»-- — 1 1 — - — « 1 1 j """I — 1 1 

.78 II 1 -37 1 1 .86 1 1 .97 1 


t 6 1 1 1.54 1 

) 1 j 1 






\ II ».-..-_ 1 __| 1--- 1 — (-——-- 1 ------ 1 

.76 II 1 .34 1 1 ! -85 1 1 .97 1 


17 1 1 1.93 1 

1 1 1 1 






-._...- 1 1..-.--| .| --| 1.- 1_ — ___- 1 1 

.69 II 1 .40 I 1 1 .79 1 ! .91 ! 


! " 1 ! ^'*^\ 






~l 1 ~ l~~ 1 1 1 — 1 1 1 

.75 11 ! .40 ! 1 ! .77 I ! .95 I 


j 9 1 1 1.54 j 
I"**"**' 1 1 * — ~ J-— — "1 






1 1 "I ---■." t 1 ------- 1 .- 1 J — -_ — _ 1 

.74 !j 1 .35 1 1 ! .73 ! ! .94 • 


j 10 ] j 1.46 [ 






— — - — 1 1 — — - 1--— --|-- 1 — . — -_ 1 ___ 1 — 1 1 

.84 II ! .35 1 1 1 .82 I ! 1.03 | 


1 1 1 ~l 1 

1 -" 1 j.A-^^L j 




1 1 


II |- - 1 - -| 1 — - 1 _ — 1 -| 

-.•-12„!!„_ 1 .34 1 ] 1 .75 1 1 .94 I 


1 12 1 1 1.69 1 1 
1 1 1 1 1 






.78 II 1 .48 1 1 1 .84 1 1 .98 ' 


1 1 __ — _ |...... 1 — _ — _| 

1 13 1 \ 2.02 1 1 






-- — 1|- - -|- 1 -[ 1 — ^- 1- --| 

.83 II 1 -41 I I I .91 I ! 1.02 [ 


1 M I 1 1.64 1 1 






.80 II I -33 1 ] 1 .87 1 1 1-00 1 


j 15 { j 2.05| 1 






— -— -- 1 1 ----.- 1-—- — 1 — .._.- 1-— 1— ------ 1--.-...|. .--..- 1 

.81 jj j .33 j 1 [ .86 1 [ .94 j 



"^yjtf-BT 



„. -o„,j-- 



«^ ♦T?t"^ ~^PS»i['^ ■ 






TABLE 3.2 (cont'd.) august 1986 



(mg/L) 



Page 2 of 2 



1 1 PRt-CHLORINATION || POST-CHLORtNAtlON "" | 


"^'t , t? 1 1 RESIDUAL CI? II Cl7 1 ,.,, 1 _ RESIDUAL CI? 1 


1 1 Dem. 1 Dos. 1 ""3 •^"2 | Free 1 Comb. 1 Total II Oem, | bos. 1 ""3 ^^2 Tfee 1 Comb. 1 Total 1 


1 16 1 1 1-71 1 1 1 . i -84 II 1 .33 1 .88 | | 1.01 , 
1 17 1 1 1.71 1 1 1 1 1 .82 II 1 .33 1 .84 1 I .96 | 
1 18 I 1 1.65 1 1 1 1 1 .79 tl 1 .32 1 .82 | 1 ' .93 | 
j 15 1 1 1-68 1 1 1 1 1 .74 II 1 .32 1 .83 1 | .94 | 
j 20 1 1 1.73 t i 1 1 1 .82 II t .41 1 .81 1 1 .99 1 
j 21 1 1 1.58 1 1 1 1 1 .78 II 1 .38 1 .80 1 1 .95 1 
j 22 1 1 1.56 1 1 1 1 1 .76 II 1 .40 1 .73 1 1 .98 1 

\__ll\ Lh?Z.i 1 j.. .1 1 '^^ 11 1 "^^ 1 '^^ ' ' '^"^ ' 

1 25 1 1 1.71 1 1 1 1 1 .83 II 1 .37 1 1 .84 1 1 .98 1 

j 27 I j 1.72 1 1 1 1 1 .85 II 1 .36 1 I I .79 1 1 .97 1 

29 1.80 1 i 1 1 .77 II 1 .43 1 1 1 .86 1 1 .95 1 
1 1 1 1 II 1 1 1 1 1 1 1 

1 31 1 1 1 1 1 1 .79 |( 1 -40 1 1 j .86 1 1 "Tgi'i 
'-III 1 1 1 II 1 1 1 1 1 1 I 



TABLE 3.2: DISINFECTION PROFILE 



SEPTEMBER 1986 (mg/L} 
HOE HPQS PROTOCOL 



Page 1 of 2 





PRE-CHLOR NATION 1 1 WST-CNLORlMATItiN I 


1 DATE 


Cl» J RESIDUAL C 


9 II CI? 1 ,.„ 1 .. RESIDUAL CI, 1 




Den. 1 Dos. ""3 ^2 Free 


i Conb. 


Total II De>. 1 Dos. 1 •*"3 1 ^^2 Free Co«b. 1 Total 1 


1 1 


1 

1 1-54 1 


1 


0.80 II t .40 1 1 .84 1 .99 | 


1 2 


1 1 1.72 1 II 




1 0.86 li 1 .37 1 1 .88 i 1 1.00 1 


i 3 


1 ( 1.67 1 1 1 




0.74 11 1 .36 1 1 .82 1 1 .99 1 


1 4 



1 1.69 1 1 1 




0.73 •{ 1 .38 1 1 .81 1 1 .91 1 


1 S 
1 


[ 1.40 1 1 I 


1 


0.82 jj j .36 1 1 .31 1 1 .98 1 


1 6 

1 1 


1 2,16 1 1 1 1 
1 1 .__«»__ 1 ____... |..___ 1 


0.79 Jj [ .35 II .81 1 1 .99 i 


1 7 1 


1 1.76 1 1 1 1 
______ 1 ______ l..__.._i--._.-_l ________ 1 


0.71 Ij 1 •-'^ 1 1 '^^1 I '^^ 1 


li ft 1 
1 .- 1 


1 ^'^^ 1 ! 1 




0.77 ]j 1 ■'•^ 1 1 1 '^^ 1 1 •^'' 1 


I 1 

1 9 1 
1 1 


1 2.23 1 t 1 




0.79 j! 1 -^2 1 j 1 .85 1 1 1.02 1 


1 10 1 


1 2.33 1 1 1 




0.76 jj j -51 j ] j .83 1 j .94 j 


1 n 1 


1 ^'^^ III 




0.84 jj 1 -38 j j ] .93 j 1 1,01 j 


1 12 1 
1 ______ 1 


1 ^'^^ 1 1 1 1 




0-88 jj \ '?J \ 1 I '^^ 1 1 -^^ 1 


1 13 1 

i 1 


1 ^••'^ 1 1 1 1 




0.82 jj 1 .28,1 j j .72 j j ,94 j 


1 14 1 
j_.-___| 


1 1.48 1 1 1 j 


1 


0.75 jj 1 -^^ 1 1 1 -^^ 1 1 .91 1 


1 IS 1 
1 1 


1 1.52 1 1 1 1 




0.73 1 1 '^^ 1 1 -^^ 1 1 .92 1 



>^^fr 



- SPW^ wp f^ 'vrt^^i "''''• •iiT'^l^" «?" —^^;;-f^^ 



TABLE 3.2 (cont'd.) 



SEPTIEMBER 1986 ,^g/L) 



Page 2 of 2 



, ,. n 1- Pf-tHLORIHATIOH || P05T-CHL0RlNArtClN - | 


"'"t t? „„ 1 1 RESIDUAL cb II ch 1 „„ .„ 1 residuactt; 


1 De«. Dos. t ""3 1 50j, , f^gg 1 f^^^ 1 ^^j^, ,, ^^^ i^jj^^ 1 Ntl3 SO^ , p^g^ I-Comb. 1 Total 1 


1 16 1 1-80 1 1 1 II 0.76 II 1 •''^ 1 1 ■''^ 1 i -^^ 1 
|-!!-L„ ^*'*^ 1 1 1 1 1 0.80 II 1 .45 1 1 .84"'| |""99""| 

]..l?. ,' ! J-."f?_| _.L 1 1 1 0-^6 " 1 .38 1 1 .75 1 1 .93 1 

'._!!.. 1 |-3:.ll| 1 ! I |-°*®l II 1 -^^ ' 1 .80 1 1 .96 1 

'..!?.. 1 |.i-7P.| 1 |_ _! L°1°.|!..-..J -33 1 1 .73 1 1 .96 1 

[._!!.. 1 j.A.-JA| !_ ] 1 I.PjJ^ II j -34 1 1 74 1 1 .94 1 

\_ll_l !.3.*-llL II'' ^•''^ " 1 -40 1 1 .81 1 1 .92 1 

\_,ll_.\ |.A*.ll| ^! ] ! 1 0.74 jl 1 -^^ 1 ' •" ' 1 .93 1 

\.JJ._.\ |.3:.llj j ! ! Lo.-.iiJI \.'?1..\ 1 1 -^^ 1 ' -56 1 

]_„2J__] J.J-_-7P.{ 1 1 1 l-.O-JA-ll -3^ 1 1 j .73 1 1 .95 1 

|._2?_j iJ-jII! 1 1 1 .0_._7_8. 1 -^^ \ \ 1 -80 j 1 .99 1 

j 31 1 1 1 1 1 ""l 1 It • T 1 1 1 1 t 

' ' ' 1 1 1 1 1 1 1 1 t 1 1 



TABLE 3.2: DISINFECTION PROFILE 



OCTCBER 1986 



(mg/L) 



Page 1 of 2 



HOE WPOS PROTOCOL 



1 »C-CriLOftII*ATIflM II P0SY-CHL6ftlHAtIflH 1 


I '***' R '^ ?^ 


„„ .-, ^ RESIDUAL C, II Cb 


1 „„ 1 - RESIDUAL Cb 1 


1 Dm. Dos. 


""3 *02 free Co«i. Total II Den. Dos. 


1 ""a 1 SO2 free 


Conb. 1 Total 1 


t 1 1-43 
1 j 


II 

1 1 0.80 II .39 
1 1 __.... 1 __| 1 1 


1 1 .76 


1 .97 1 


1 2 1 1.51 
( 1 1 


1 |-.... — 1 _| II „. 

1 1 1 1 0.74 II .37 
1 __«__! ^__ i______«_i. -... . 11 


1 1 '^^ 


1 1 ^-^^ 1 


13 1 1 1.56 
1 1 1 


1 ...-.| — ^-_ 1....— .-| -. .._._!( 

1 1 1 1 0.79 11 1 .39 


1 1 '^^ 


1 1 ^'^^ 


14 1 1 1.75 

1 I i_^ 


1 ---- 1 --— 1----« — 1-.->..-| — _ — II — ---| 

1 j ! ! °''^^ !! \ '*° 
1 '"""*" 1 — -|---— — _| — ____ |___ — __ 1 1_- — _|_ — 


II •^■'■ 


j .92 1 


1 5 1 11.52 
I 1 1 


I ! ! ! °-^^ !! 1-3^ 


1 -^2 


1 '^^ 1 


1 6 1 (1.54 


i— ----. 1 -...-.. |— - — -- 1--- — i- — — -- 1 1...... 1 — ___ 

11 II °*^^ II 1 '^® 


1 '^° 


1 .92 1 


17 1 1 1.76 
j- I j 


I ! ! ! "-^2 !! 1 .36 


1 .77 


1 '^^ 1 


j 8 1 j 1.63 


"■*■*■-"*■" |---— — -j------ - (-- — \-~ — 1 1 — 1 — -_-_ 

! If I 0.91 J! 1 .30 


1 1 .89 1 


1 ^'^^ I 


19 1 1 0.93 

1 1 i 1 


""""""" 1 — ----- ------- 1--—---| ----... 1 1-— ---| _«- 

1 1 ! 0-73 !! 1 .35 


1 1 '^^ 


1 '^^ I 


1 10 1 1 1.27 
1 1 1 1 


-— - — 1___--— -—--_— |----..- 1-----._ 1 1 1 _ 

! ! ! 0.71 1! I .33 


1 1 '^^ 


1 '^^ 1 


j 11 j 1 1.29 


[__ _ ]_ _ |„Q.75_jj j .34^ 


1 1 '^^ 


1 -^^ 1 


1 12 1 1 1.29 1 


!„ j L-Q.79.il ' :41. ! 


1 1 '^^ 


1 '^^ 1 


1 13 1 1 1.43 I 


1 j j |.-QxZZ.|| l'.^...\ 


1 1 ''^ 


i '^^ 1 


j 14 j jl.28 


f } 1 0^80 M [ .37 j 


{ 1 '^ 1 


1 '^^ 1 


1 15 j jl.50 


II j 0-Qi II 1 .36 


1 1 '^^ 1 


j 1.03 j 



^<s^ 



fl 



-.- ^, 



.f '^i<^^ 



TABLE 3.2 (cont'd.) OCTCBER 1986 



(mg/L) 



Page 2 of 2 



1 t PRE-CHLORINATIOH jj POST-CHLORIHAtt^N | 


j "*"^ [, tj? 1 1 RESIDUAL Cb II C? 1 ,.,, 1 „ 1 RESIDUAL Cb 1 


1 I Oera. 1 Dos. 1 ""3 ^"z | free 1 Comb. I Total II bem. TSiTl ""3 1 ^0^ , f^ee 1 Cbmb. I Total 1 


1 16 J 1 1.38 1 1 1 1 1 0.75 II .30 1 j j ,86 j j .94 | 

1 17 1 1 l-'4'7 1 1 1 1 r'o-''"2"|| .'sV'i 1 1 ."78"'| 1 '91"] 

1 IB ' 1 1-63 1 1 II 1 0.74 II -42 1 1 1 .78 1 1 .94 j 

1 19 1 1 1.35 1 1 1 1 1 0.78 II -^3 1 1 t .81 '1 |""97'"| 

l__f?__l j__l;_45_j 1 1 __ 1 1 0.76 II 'l"4"o "1 1 r"'8T"| r".99""| 

1 21 1 1 1.74 1 J. 1 1 1 Q ^g II 1 .36 1 1 1 .79 1 1 .94 | 
[ 22 1 1 1.36 1 1 1 1 1 0.79 '1 1 .30 1 | | ,83 | | 1.00 | 
1 23 1 I 1.44 1 1 1 1 1 Q 74 II 1 .31 1 1 1 .75 1 1 .92 1 

\__ll\ ! _VA^_| 1 1 1 1 °-''^ It 1 ■'^"'^ 1 ' 1 .78 1 1 .97 I 

' _27 j _ j 1.61 1 1 1 1 1 0-82 1! 1 .38 1 1 1 .81 1 1 1.01 1 

1 ._??.. !___ 1 ^-^^i 1 1 1 1 °'^^ 1! 1 '^"'" 1 ' 1 .89 1 1 ,99 1 
1 31 1 I 1.62 1 1 1 1 1 0.78 II 1 .33 1 | | .79 ( | .97 | 



TABLE 3.2: DISINFECTION PROFILE November 1986 (mg/L) 



Page 1 of 2 



MOE WPOS PROTOCOL 



1 1 m-CHlOftlMATIOW II PoSr-CriLflftlHAT16N i 


I "*'^ ^ W^ 


NH3 1 SO2 


1 RESIDUAL Cb II C, „,, ,. KSIOUAL CI, 1 


1 Den. 1 DOS. 


Free Conb. 1 ToUl || Den. Dos. NII3 SO^ p^^g ^^^ --Toial 1 


1 1 1 1.53 




i 1 II - 1 

1 1 0.77 II 0.38 0.78 0.92 | 
l_.,______ !____ ji. ( 


1 ^ 1 ^'^^ 




1 1 0.79 II 1 0.34 ^-^^ 0-99 1 


1— ?— L . 1 1-99 




1 _ 1__ II 1_, 1 1 

t j 0.75 1! j 0.29 0.74 1 0.92 | 


\..A. 1 1 ^-^^ 




I 1 II 1 1 1 

! 0.77 Ij 1 0.31 ! 0.72 1 0.92 | 


j __^ [ I_i_-^. 




1 1 1 11 1 1 1 1 

1 1 °-''^ !! 1 0.29 1 0.77 ! 0.95 1 


j f _ j ! l.-43_ 




1 1 1 1 1 1 1 1 1 

1 1 0.77 [ ! 0.30 ! ! 0.73 ' | 0.93 1 


j I \ j 1.45 




1 "1 1 1 1 1 1 1 1 1 1 

j j 0.74 jj j 0.31 j 1 j 0.73 j j 0.91 I 


j * ! j 1.76 




1 J.0.J6 'j j_0_._34! ' ' 0.70 [ jO.90 ] 


19 1 1 1.40 1 




1 I 0.77 II 1 0.36 1 1 j 73 1 I 0.93 I 


1 10 1 1 1.47 1 


1 


........ |..-...-|.......| |......|.-.. — 1 1 1 1....... j. _..___ 1 

1 1 0.82 11 [ 0.33 1 1 1 Q^7 1 1 0.97 1 


1 n 1 I 1.55 1 




1 1 1 1 1 1 -.--I 1 1 1 1 

! ! °-''° !! ! °*-^^i ! ! 0.74 ! ! 0.92 1 


j 12 j I 1.51 I 




I [ 0.72 !| ] 0.34! 1 j 0.77 1 j 0.91 ! 


j 13 I 1 1.59 I 




........ |. 1 1 1 |. .| ....... |_: 1 1 1 .| 

! I 0.78 !! ! 0.34! 1 ! 0.81 j ! 0.94 ! 


I *^ j j 1.42] 




I ! 0.75 !! I 0.36 j 1 1 0.78 ! ! 0.98 ] 


1 15 j 1.27 j 




..__„— .j — -- — 1 ....... 1 1.....-|. — — _| — . 1 _______ 1 —_.|. .__.__! 1 

j [ 0.80 jj j 0.34 j j j 0.79 j j 0.95 



J*.. 



•:^ 



.'V 






-* 



TABLE 3.2 (cont'd.) November 1986 



(tng/L) 



Page 2 of 2 



DATE 



16 
17 



Dem. 



bos. 



1.07 



PRE-CHLORINATfON" 



NH. 



SO 



T 



mibm c): 



? I Free I Comb. 



TT 
11" 



Total i I Dem. 

ir 

0.76 II 



TH 



--M- 

0.78 II 



DosT 



0.37 



POST-CHLORINATION 



NH, 



SO, 



Free 



kiiwmi c 



0.78 



Comb. 



Total 



0.98 



1.43 



0.36 



■II- 
II 
li- 
lt 



0.76 
0.89 



0.94 
1.02 



18 

19 



1.48 



0.81 



0.30 
0.30 



1.37 



0.75 



II- 

0.80 II 
II- 

0.78 tl 

-II- 

0.74 II 



0.73 
0.81 



0.91 
0.99 



20 
21 



1.54 



0.31 
0.30 



1.44 

1.60 



0.71 
0.76 



0.96 
0.93 



22 
23 



0.34 
0.29 



1.38 
1.34 



0.77 II 

Il- 



eal 

0.85 



0.94 
0.97 



24 
25 



.79 II 
II 



0.28 
0.29 



1.36 
1.45 



0.78 



II 
II- 



0.76 
0.79 



0.98 
0.90 



26 
27 



0.73 



II 
II- 



0.31 
0.32 



1.19 
1.25 



0.75 



II 

II- 



0.74 
0.76 



0.90 
0.90 



29 



0.72 



11 
II- 



0.34 
0.35 
0.36 



1.31 
1.25 



0.76 



II 

I). 



0.84 
0.78 



0.94 
0.93 



30 
31 



0.73 



II 

II- 

II 

II 



TABLE 3.2: DISINFECTION PROFILE 



December 1986 



(nig/L) 

HOE HPOS PROTOCOL 



Page 1 of 2 



1 1 »>ft£-CHL6ftINATI0H II MSTCHnsffTHSTTISa 1 


1 wit Cl7 


so, 


RESIDUAL Cb II CI? 1 .... 1 „ 1 KSIflUAL CI, 1 


1 Den. Dos. '"'3 


Free Conb. 


Total 11 Den. Dos. 3 •^"Z free Conb. Total 1 


1 1 1 1.05 

1 1 j 






0,72 II 0.34 I 1 0.72 0.8B | 


1 2 1 1.49} 

j 1 1 






0.78 jl '"U:3'i'\ j 'oVm "i".H)"J 


1 3 1 1.28 1 

1 1 






0.69 !! 10-33 ! I 0.81 0.89 1 


14 1 1 1.271 

1 1 1 1 






II 1 — 1« 1 1 

0.73 !! ! 0.34 ! } j °-^5 0.91 ! 


15 1 1 1.271 

1 1 1 1 






0.73 II 1 0.34 I 1 I 0.53 q 39 I 


16 1 1 1.141 

( j I j 






1 1"" 1 1 1 1 — 1 

0.73 !| 1 0.30 I 1 ! 0.76 o.91 | 


I 7 1 1 1.05 1 

1 1 I 1 






•*" "" 1 1"*- 1 " l~~ 1 1 — '" ™ — -- ) 

0.74 1! ! 0-30 1 1 1 0.74 o.90 ' 


1 B I 1 i.oel 






0.69 11 1 0.34 1 1 ! 0.78 0.88 1 


(91 1 i.iil 






-— 11" 1 --J--- \ 1- .-.--_. -- — -- 1 

0-77 jl 1 0.30 1 1 I 0.83 1 0.92 ! 


1 10 j j i.3il 


-— - 1 




— 1 1 [ -.|.._-- — 1 — ^.....« 1 . __.____! — .... 1 

0.67 j[ j 0.37 j j j 0.78 ' 0.89 ] 


1 11 1 1 i.ul 1 






..9,67 l| '0.29 1 1 1 0.81 ] 1 ii,^ 1 


! " 1 1 '•'"! ! 






0.75 II 1 0.34 I 1 1 0.73 1 1 ^'^2 1 


! " ! ! ^M ! 






0.72 !| j 0.38 1 1 j 0.81 ! [ 0.96 I 


1 ** j j 0.98! j 






...— '-| |-— — - 1 ------ 1 |. -_ J |___— — 1 1 

0.66 |[ 1 0.38 1 1 1 0.73 [ | 0.89 j 


1 ^' ! 1 '-''l 1 






"""""■■ 1 1~" ~" 1™-— 1 1 -..-...[. _-__ 1 _- — _„ 1 1 

0.69 jl j 0.36 1 j j 0.80 j 1 0.89 1 



TABLE 3.2 (cont'd.) December 1986 



_ (mg/L) 



Page 2 of 2 



',,..,, PR[-CHLOR NAllON Jj POST-CHLORIHATION " j 


W»E 1 Ct HH ' SO . RtMDUAlCl? I| th 1 ,.,, I _ RESIDUAL Cb 1 


1 Dem. Dos. ""3 t ^"2 free J Comb. 1 total II t)em. j bos. 1 "^3 I ^h "Tree 1 Comb. 1 Total 


1 1 - t 1 II 1 1 I 1 1 1 1 

' 16 1 l-i'7 1 1 1 0.71 II 1 0.30 1 1 0.84 1 1 0.91 | 

[ 1' 1 i'12 1 1 10.69 II 10.32 1 1 0.83 | | 0.91 | 

i 18 • 1-28 1 1 1 10.67 II (0-36 | | 0.81 | | 0.90 1 

. 1 1 1 1 1 II--1 1 -1- --1 1 I 

|_._...| _ .A-2Aj __ __ .0-JA„ L^l^g __ 0.79 0.91 

1 1 |.A-0?.| 1 1 1 |.0.A3...|| _|.0-.39.|__ 1 9::?§..| |-?-?5.-| 

j..f'„| J._°1^A| _.| _| ! 1°-^^ jj j 0.20 j 1 0.82 1 1 0.89 1 

[_.?f_.j j.A-.¥-j 1 1 1 L°1™..|L 1 °-^^ 1 1 0-80 ' ' 0.90 1 

|_.?L.| [.A-A^.] j 1 1 ]_°lZ°„|| |.9;51.| ]. 0-S3 j j 0.92 ] 

1 __??_.] j.0.-_99] 1 1 1 |.0lI2__|| |.0i3?_j j 9llL.\ |.P,-89 j 

'..27_.[ ',A-_^1| L-lI-.-ll L°"^^ 1 i 1 °'^^ ' ' °-^^ ' 

j,_29__j j.A-A^j |-°™..|L 1 ^'^"^ 1 1 1 O'-'S 1 ' 0.89 • 

j 31 j 1 1.20 1 ill 0.73 II 1 0.34 1 1 1 0.84 | | 0.95 | 
• ' ' 1 1 II 1 1 1 1 1 1 I 



TABLE 3.2: DISINFECTION PROFILE January 1985 {mg/D 

M0£ WPOS PROTOCOL 



Page 1 of 2 



1 Pft£-tHL6ftlrtAT!6M II *»bSt-tML6fetliAttflii i 


1 ""'t . t 7 1 


RESIDUAL Cl» H C? 1 ,.„ 1 -n RESIBUAL C 


1? 1 


1 Den. Dos. 1 ""3 ^"2 


Free 1 Conb. Total II Dm. Dos. 1 *^^3 I ^O^ f^^^ ^^^ 


Total 1 


1 1 1 1.10 1 

1 1 1 1 


1 i II II 

1 1 .73 II 1 .29 1 1 .77 
-......-1 1 ji. j I 


.85 1 


1 2 1 1.13 1 1 

1 1 1 \ 

13 1 1 1.11 1 1 

j, i 1 j j 


1 1 1 ,79 II 1 .29 1 1 .80 

1— 1— — H II- 1 1 1 

1 1 1 .76 II 1 .26 1 1 1 .78 
!_____. |___ 1 . --M - 1 1 1 


.89 I 
.89 1 


14 1 1 1.19 1 1 

1 1 1 i I 


1 -— -- — |--- -- 1 — - — • II — ~ — 1 1 1 — 1 

1 1 1 .78 II 1 .28 1 1 1 .83 


.95 1 


15 1 1 1.19 1 1 

|, 1 1 1 I 


1 ! -^^ !! ! '^^ ! ! ' -82 


.90 1 


16 1 t 1.13 1 1 

(_. j j I 1 


|..... — 1 1 1 1 1 j 1 1 ^_ 

I 1 '"^^ 1! 1 -^"^ 1 1 j -^5 ' 


.89 [ 


17 1 1 1.19 1 1 

\ I j I j 


1 I -8° 1 1 1 -25 I 1 • .91 1 


1.00 1 


16 1 t 1.27 1 1 

1 1 i 1 1 1 


-------- 1 ------- J ------- II 1 — --| --(--^ — - — [_..-. !___•___ 

1 1 -^^ II I -^"^ 1 ! ! -70 ! 


.87 1 


r t 1 1 1.29 1 1 1 
1 1 i I I I 


1 [.-.ll— 11 1 '^^ 1 1 1 -^^ 1 


.94 j 


1 10 1 1 1.11 1 1 1 

j^ 1 j I j . I 


_ 1 ! -JA...!! 1 •^'' 1 1 1 .84 1 


.95 j 


} 11 1 1 1.10 1 1 1 


1 !•" i! 1 -20 ! ! ! -79 ! 


.90 j 


1 12 1 1 0.911 1 1 
1 I I 1 1 1 


1 1 -^^ II I -1^ 1 ! ! -75 ! ! 


.85 1 


1 13 1 1 0.88 1 1 1 


----- --i— -----i-— — — II ------ 1 ------ 1--- — 1 ------- 1 ________ 1 _-.__..«„ 1 

1 1 -"^^ II _]_ ._22 1 1 1 .68 ! ! 


.83 ] 


1 " 1 I ^'°^ 1 1 1 


1 ! •■'^ l! 1 -25 I 1 1 .70 I ! 


.88 1 


1 15 1 I 0.87 1 1 1 


—-»-l ------ 1— -____ 1 1 -_-_ 1 __-_ 1 _-_— |-- __!________ !_______ 1 

1 r^^ II 1 '^^ 1 1 1 -^^ 1 1 


.89 j 



'■ '<-^3^l 'f 



.i,„...-.„^j;^^vr-T=- .^Tc^ij^^,^^^^^™,^^^ -'ISIS 



TABLE 3.2 (cont'd.) January 1985 



(rog/L) 



Page 2 of 2 



' ' -,, PRI-CHLORINATIOH jj POST-CMLOR NATION | 


j ""'t '_i^z HH ' '0 ' . RESIDUAL Cb II dp 1 „„ 1 „^ RESIDUArCT^ 


De«. Dos. ""3 1 -"^2 1 Free 1 Comb. 1 Total II Dem. [Bos. 1 '^"3 | ^^2 Free " "Comb. 1 Total 1 


j ^^_] I'll __ j 1 1 . 1 .73 II 1 .26 1 1 .73 1 .86 | 

\.M..\ ?:«^ |._ ] _,.| "|^j^^Ji"Zj^J25^'|""™ J£_ Z'j^^:!?J 

[..!?..[ h!L ] 1 ] I--73- 11 1 '^^ 1 1 -^ 1 ' -^"^ ' 

\.M.i. }:}}. 1 i.z""iZ!''LJji"ii"Zi'JF'i 1 '^""i |""8n 

|..??..| ].}:?! 1 j _„j |--7?l..||Z"J!^^'|"!Zl'3J"^^^^ 

|..!!..| j-?:!!-|.„....|.....„[ ...| \.:]L..\\ |./^.|-,_..'j""""|"!S^J^!!^^^^ 

|..??..| \±^l\ 1 ] __!_ |.:J1..|| |„-25_.| 1 1 .Vr"! I'VeV 1 

l.ll,.\ lh}}.\ ] I ].-.™|']Jl^j|™!^j!!j27^| 1 |""^""| \"^"\ 

\.M..\ JJ:PL| 1 .j 1 \..'23...\\ |..-2J_.| ] ]._.7A.._| |....8_6-.! 

[.J7..] ]-™i| 1 1 [ |.:ll..|| LJP.J 1 ! A5 1 ] .80 I 

j._29_.j \}:2Vi 1 1 !_ L:2i-.|l 1 -^^ 1 1 j .69 i i .si i 

j 31 1 11.20 1 1 1 1 1 .73 II 1 .25 1 1 V'.Ve""!" I'TsV"! 



TABLE 3.2: DISINFECTION PROFILE febwp^ 1985 (mg/L) 

HOE WPOS PROTOCOL 



Page 1 of 2 



1 1 WC-CML6ftlHATI(W l| POSt-l^HLOftlKATtOH 1 


1 ""'^ I, , L? 1 1 REIIDUALCb II Lh \ ,.,, 1 .„ RESIDUAL C , 1 


1 1 Dm. Dos. I ""3 ^^2 pFree Coaib. ToUl II Den. 1 Dos. 1 ""a 1 ^^2 -y?^ CBSSTTHtSTl 


1 1 1 1.12 1 1 1 .75 11 1 .22 ] 1 .77 .87 ! 

l'""-\- -1 1 1 II 1 1 1 1 1 

12 1 1 1.18 1 1 1 1 .75 II 1 .24 1 t 1-77 t -88 | 

!"-"'! ! ! ! ' - "' " ' 1 -1 1 - — 1 1 

13 1 1 1.11 1 1 1 1 t .72 II 1 .25 1 1 1 .80 1 1 .83 | 

1"""! ! ! ! !"" |--"— 1 M 1 1 1 1-- 1- 1 1 

14 1 1 1.22 1 1 1 1 1 .77 II 1 .23 1 1 1 .70 1 | .88 | 

•— -"! ! ! ! ! ' ' " '- ' 1 1- • 1 1 

15 1 1 1.01 1 1 1 1 1 .77 II 1 .26 1 1 1 .73 1 1 .88 1 
1 1 1 1 1 1 1 1 II 1- 1 1 -1 — 1 1- 1 

16 1 1 1.00 1 ) 1 1 1 .74 M 1 .23 1 1 1 .70 1 1 .83 | 

I—""! ' ' ' ' ' 1 " ' 1 1 1 1 -1- 1 

17 1 1 1.22 1 1 1 1 1 .74 II 1 .23 1 1 1 .71 1 | .83 | 
1 1 1 1 1 1 1 1 II 1 1 -1- 1- 1 1 1 

j 8 j j 1.07 j I I 1 1 .74 II 1 .23 1 1 1 .73 1 1 .86 1 

j ' 1 j 1.06 1 1 1 1 1 .79 H 1 .23 1 1 1 .70 1 1 .87 1 
j *0 [ j 1.16 [ j I j I .74 II I .23 1 1 1 .72 1 1 .89 1 

' *f__j LAi^.! 1 j j j-.ll^.-ij j_.:?!.j 1 1 -83 1 j -85 } 

[__*j__j j..l..i5J 1 1 1 L.tZL-ll |..l23_| 1 |_.l80 _ j j .82 j 



'"f^^'Tsr; 



"""ST.rr^T''— "■": 



TABLE 3.2 (cont'd.} February 1985 j^^l) 



Page 2 of 2 



1 1 PRE-CHLORINATIOM | j POST-CHLOR NAttON | 


' o*»t 1 CI? I ( 1 RESIDUAL Cb II Cb 1 „„ I .„ RESIDUAL Cb 1 


1 1 Dem. 1 Dos. ( ""3 1 =>"? J Free I Comb. 1 total II bem. 1 Dos. 1 ""3 I ^^2 Free Comb. 1 Total 1 


1 16 1 1 1-03 1 1 1 1 ( .72 II 1 .23 1 1 .78 | .85 | 
1 17 1 1 1-07 1 1 1 1 1 .72 II 1 .23 1 1 .68 1 .82 | 
1 18 1 1 1-11 1 1 1 1 1 .71 II 1 .23 1 1 .73 1 .82 | 
1 19 1 1 1-11 1 1 1 1 1 .71 II 1 .24 1 1 1 .70 1 .83 1 

j__?°_ 1 \°.'JJ_\ ] ! _. 1 1 -^^ i' 1 -23 1 1 1 .71 1 1 .88 1 

' f|_ j ] 1.15 I 1 ! 1 ] •''^ II 1 .23 1 1 1 .76 1 t .89 1 

! ff [ ! V.°l-j 1 — 1 1 1 -^ 11 1 "^^ 1 1 1 .70 1 1 .81 1 

\..ll..\ \.\'Al.\ 1 1 .„| |_-_ZL„|| I..:^2_| 1 ! _:Z5 1 |-_.-ll.| 

i..?!_.| \idi.\ 1 1 j L-Z^— II |-:5l| 1 1— -z?...! L.-86__] 

I 27 1 11-19 ' 1 i i 1 .75 II 1 .28 1 1 1 .82 1 1 .91 1 
' 29_j j .ill 1 II 1 1 1 1 III 

1 ^' 1 1 1 f 1 1 II 1 1 1 1 ! f 1 



TABLE 3.2: DISINFECTION PROFILE maich 1985 



(mg/LJ 



Page 1 of 2 



HOE HPOS PROTOCOL 



I 1 

I DATE I 

1 i"csr 

r 
r 1 



C b I 
Dos. 



1.32 



NH. 



pftE-CHLOftiMATnnr 

1 



so. 



RESIDUAL C)? || ~ — CTy 
Free I Comb. [ TotaT~|| Dew. 



IT 

ir 



PbSt-CHLMlNATIdk 



.76 



II 
II 
11- 



Dos. 



.31 



NH, 



SO, 



T 



Free 



RESIDUAL C1i 



.65 



Comb. 



Tsnr 



.83 



1.21 



.77 



II 
II 
II 
II- 



.26 



.91 



.95 



1.32 

1.Z7 

1.09 

1.32 

1.47 

1.27 

1.58 

1.22 

1.25 
1.34 

1.25 

1.08 



.79 



.26 
.29 



.86 

.77 



.93 
.89 



I 10 
I 

I 11 
I— - 
I 12 

I 

I 13 

I 

I 14 
I 

I 15 



.76 



.76 



.74 



.73 



.76 



.81 



.74 



.78 



ill. 
.78 



.71 



.78 



II 

-Ji- 
ll 

-II- 
II 

'II- 
II 

-It- 
II 

-II- 

M 

-II- 
II 

■li- 
lt 

-II- 
II 

-li- 
lt 

-II- 
II 

-II- 
II 
II 



.23 

.23 

.31 

.34 

.29 

.29 

.30 

.30 
.29 

.29 

.30 



.71 
.70 
.79 
.77 
.73 
.72 
.76 

:1L 
.70 

.66 

.66 



.86 

.88 

.85 

.84 

.91 

.88 

.91 

._9_1_ 
.92 

.84 

.87 



'-•■ .iT 



.V— ^-.i. 



TJf 



TABLE 3.2 (cont'd.) march 1985 



_ (mg/L) 



Page 2 of 2 



PRt-tHLUHINATION || POit-CHLORI NATION | 


u«it _^ ^2 J H„ 1 .(, 1 RESIDUAL Cb II Cb 1 ,„ ,„ | RESIDUAL CT^ 


!._.. 1 Dem. Dos. 1 ""3 I -^"2 | free 1 Comb. 1 Total 11 bem. Vbos. I "Hj SO^ , p^^^ TCbnib. 1 Total 1 


1 16 1 1-23 1 1 1 1 1 .81 1 J 1 -30 1 1 .74 1 1 .92 1 

I":;--!- ! ! 1— 1 1-- It 1 1 1 -1 1 1 

|..._-. ^^® ' ' 1 .80 II 1 .30 1 I .73 1 1 .91 1 

j..i?_,j \,}:}}_\ _,| ' ' 1 .79 II 1 .29 \"' l".'7'8"'l l"'92"l 

\__\l_\ !.A:AlL- 1 1 ' 1 .83 It 1 .28 1 l".'83 "l 1 "gi't 

[.J°_| .l'----\ 1 1 i 1 •''^ " "' "29 • t r'."??""! rTee"! 

\J.l..\ j.3;.ll| ..|. 1 ] |.jJA„||""'"|"i29"| !^"!"L™^^^^ l""87"l 

\JJ.„\ I.A-.25J 1 1_ I_ ]__-It..|] ]._._29_j 1 J."i6lJ " "se I 

i..?L-i \.}.-}i\ |. 1 1 i__-ii..]i i-}i.\ 1 i-.i^i^^rT'i'^i ' 

\._ll_.\ \.}:}^.\ ] [_ j 1 .74 II 1 .29 1 1 1 .70 1 1 .88 1 

j.j7__j \.}:}!.\ _|...^_j j.. |..-I!..!|.. _ 1 -^^1 ' ' -^^ ' t .87 1 

|„_2?__] [_l-43j j j j_^^^ 1 .79 II 1 .29 1 1 1 .82 1 l""9o"l 

I 31 1 1 1.23 1 1 I *', |".'7'2'"|| "|"."2"9"|" ' '' "74"" ' "se"! 

'Ill 1 1 1 I II 1 1 1 1 1 1 1 



TABLE 3.2: DISINFECTION PROFILE 



APRIL 1985 



(iiig/L) 



Page 1 of 2 







H0£ HPOS PROTOCOL 




1 1 PRE-CHLOR 


INATIOH II P6ST-CHL6R1NAT16H 1 


1 UAIt 1 C 7 1 „,, 


SOj 


1 RESIDUAL C 


7 II C 


h 1 „„ 1 _ 1 RESIDUAL C ? j 


1 1 Den. Dos. ""3 


Free 1 Conb. 


Total M Den. 


Dos. 1 ""3 1 5^2 1 Free 1 Comb. Total 1 


1 1 

1 1 1 1.32 

1 j ., 




1 


II 

.70 H 
1 1 


.29 1 1 1 .77 1 .86 1 


1 2 1 1.40 

1 1 _,. 






.77 II 
1 1 


.29 1 1 1 .77 1 .88 1 


13 1 1 1.39 

1 j 1 1 




1 1 


.79 II 
j 1 


.24 1 1 1 .83 1 .89 1 


1 4 r 1 1.16 I 

1 1 1 I 






.78 II 
i I 


.24 1 1 1 .75 1 .88 1 


I 5 1 I 1.23 1 






..•??... ||...... 


.25 1 1 1 .73 1 .90 1 


[_ J_ j_ I_l.l_l [ 






.:1L..\\-- 


.28 I j 1 .71 1 1 .85 1 


j J 1 [1.29 j 






..•11..II...... 


.25 1 i 1 .78 1 1 .91 1 


j___8_j j _1_.UI 1 






..•.l»...|L.... 


.24 I j .72 I I .86 1 


]__?_] jj,27l 1 






■" 1 1 — -— - 

.79 n 

__•___ 1 1 


.24 j 1 1 •'''' 1 1 -^^ 1 


]J0__] j _1,_1_2 j_ 1 


,1 




72 M 1 
.-•-._— II 1 


.23 j 1 j .74 j 1 .85 j 


1 11 1 1 1.34 1 1 






II 1 

.77 1 1 


.29 1 1 1 .77 1 1 .89 1 


1 12 1 I 1.26 1 1 






..-.'?...] i 1 


.31 1 j 1 .80 1 1 .90 1 


j 13 j j 1.15 1 1 






..•J.l..||......i 


.25 j [ I .80 1 1 .89 1 


!.J^.I„„..|.ifJLJ. 1 






„-JA..|! 1 


.29 j 1 1 .78 j j .87 1 


j 15 1 I 1.10 [ 1 






•" I! 1 


.27 1 I 1 .77 [ 1 .85 1 



TABLE 3.2 (cont'd.) april 1985 



(mg/L) 



Pege 2 of 2 



1 1 PRL-CHLORIHATION || POiT-CHLORtNAttON | 


i.uAiti_^ ci2 1 t 1 RESIDUAL Cb II th 1 ,„ .„ 1 RESIDUAL Ci; 1 


1 1 Dem. 1 Dos. 1 ""3 1 ""z j Free 1 Comb. 1 Total M bem. I Oos. 1 '^"3 ^0^ , p^gg | ^^^^^ 'jq^^i , 


1 16 1 1 ^-21 II 1 1 , 1 .76 II 1 .27 1 1 .74 1 .83 | 

\__IL.\ j-3:3ii 1 1 ! 1 '^^ 11 ' -^^ ' 1 .80 1 .90 I 

[._l?_.j j.3:3°.| 1 1 1 \.-]\ II 1 -^^ 1 1 .69 1 .85 1 

]„3?..] ].3:.ll| ] 1 ].. ! jZ.L.II L.-?f 1 1 '^^ 1 -^^ ' 

|..!?..| [.3:33-! 1 1 1 \-:lC^\""'S':?i-^"'"'.'"^ ."^L'\ 

\__l[_\ '.?:!!.[ j 1 j [.:33...|! _| •^'^ 1 ' -7^ ' -^e ' 

\_.ll__\ {.3:3!.| [ [.._ 1 L."3i--I[ |..'.l°_.| . . | .68 i .85 » 

\__ll__\ |.3:33.[ [ 1 1 [..-.^.^...[I [..■?P..[ 1 -^"^ I -89 1 

\__ll__\ [.3:3!.[ [ [ [ [_j33...|| LJ^.I ' -^^ ' -^^ i 

]..27__[ j.3:3i! f L 1 [.jZ-I-.H |._-.ll.| 1 1 -^^ 1 ' -83 ' 

[_.2?„| [_3:33.[ [ [ [ |-:7i-[i |__-77__| [ |..-™ ! | -s? ' 

I 31 j 1 1 1 1 1 1 If 1 i I i"" , , 1 

'--•II 1 1 1 1 II 1 t 1 1 1 1 1 



TABLE 3.2: DISrNFECTION PROFILE 



MAY 1985 



(mg/L) 



Page 1 of 2 



MOE HPOS PROTOCOL 



I 1 WC-CriL6hIlWT!0N II POSt-CHLdRtNATlON I 


1 DATE i CI? 


1 . 1 RESIDUAL C 


7 II Cb 1 „,, 1 .„ RESIDUAL Cb 1 


1 1 Dea. Dos. 


""3 1 ^2 Free Cori). 


Total II Den. Dos. ""3 1 ^°2 free 


1 Conb. Total 1 


1 1 1 1.14 


1 


.76 II .27 1 1 .71 


I 1 

t .87 1 


12 1 1 1.18 




.73 II .29 1 1 .70 


.85 I 


13 1 1 1.27 




.77 II .27 I 1 .71 


.86 j 


j 4 1 1 1.20 




.75 11 .27 [ j .66 


1 .81 1 


15 1 1 1.30 




.80 II .27 1 1 .68 


1 '^^ 1 


16 1 1 1.25 




.77 II .27 1 1 t .71 


1 '^^ 1 


17 1 1 1.13 




.72 II .24 j 1 1 .72 


1 '^^ 1 


18 1 1 1.19 




.74 jj .26 j 1 j .70 


1 '^^ 1 


19 1 1 1.24 




.74 II .27 j 1 j .62 


1 '^^ 1 


1 10 1 1 1.28 i 


1^1 1 


.76 II .31 1 1 1 .59 


1 .90 1 


ill! 1 1.19 1 


II 1 ' 
If 1 


.72 II .28 1 1 1 .74 


1 .82 1 


1 12 1 1 1.28 1 




.72 II .28 1 1 1 .69 


1 '^^ 1 


1 13 1 1 1.09 1 




.71 11 1 -^^ 1 I \ .66 


|..:?L.| 


1 14 1 1 1.37 1 




'^* 11 1 ■''■'■ 1 1 1 -^^ 


1 '^^ 1 


1 15 I 1 1.07 1 




.74 I j I .31 j j [ .70 j 


1 '^^ 1 



,T^^ 



sr^^- -ii-vv- — :ir 



'Wtr 



-S^-»-~™-l- 



TABLE 3.2 (cont'd J 



MAY 1985 



(mg/L) 



Page 2 of 2 



1 1 PRE-CHLOR NAtlON (| POJT-CHLOR NATION 1 


J "'*'t • <-'?, 1 ,11, 1 ^0 RESIDUAL Ch 1! CI? 1 ,.,, ._ RE5I6UAL Cb 1 


1 1 Dem. I Dos. 1 ""3 1 -"z Free Comb. 1 Total II bem. I 60s. 1 '^"3 ^0^ p^g^ ^^^^^ \ foU^ 1 


1 16 1 1 1.23 1 J 1 .74 II 1 .32 1 .64 | .83 | 
[ 1' 1 11.16 1 t t .76 II 1 .32 1 .63 | .81 1 
1 18 1 1 1.77 1 1 1 1 .70 IJ 1 .42 1 .70 1 .81 1 
j 19 1 1 1.24 III 1 .75 II 1 .30 1 .71 | .84 1 
j 20 1 1 1.29 1 1 1 1 .75 II 1 .34 1 ,71 1 .82 1 
j 21 1 11.32 1 I 1 1 1 .76 tl 1 .31 1 .77 1 .89 1 
1 22 1 I 1.23 1 1 1 1 1 .71 It 1 .31 1 .68 1 .84 1 
' J^ 1 j 1.25 j 1 1 1 I .73 It 1 .31 1 .60 1 .82 1 

! J^_ j |-l-ll_j 1 1 1 Ll^'^...!! L.l^'' 1 -54 1 .69 1 

I 26 1 1 1.35 1 1 1 1 1 .75 II 1 .39 1 .86 1 .88 1 

1 27 j j 1.35 1 1 1 1 1 .75 II 1 .40 1 .71 1 .91 1 

1 28 j I 1.35 1 I 1 1 1 .74 II 1 .40 1 .82 1 .90 1 

1 29 j 1 1.33 1 I I j j .78 II 1 .38 1 .73 1 .93 1 

j 30 j 1 1.34 j 1 1 1 1 .78 It 1 .39 t 1 1 .85 1 1 .93 1 

1 31 1 11.38 1 1 I 1 1 .81 11 1 .28 1 1 1 .77 | | .88 1 
1 1 1 t 1 1 f 1 1 1 1 I 1 1 1 » 1 



TABLE 3.2: DISINFECTION PROFILE Jum 1985 



(mg/Lj 



Page 1 of 2 











MOE HPOS PROTOCOL 


1 1 PKl-CMLURINATION II W5r-(^HlAfttMAtlON 1 


1 DATE 1 C 


X 


NH3 


SO2 


RESIDUAL Cl» II Cb 1 „,, 1 „ 1 RESIDUAL CI, 1 


1 1 Dea. 


I Dos. 


Free 1 Conb. Total M ben. I bos. 1 N»3 1 ^°Z "FFii" TSiiEr ^TolaT 1 


1 1 1 


1 
11.28 






1 1 II 1 1 1 1 

1 ! -^^ !! ! -28 1 1 .71 .93 1 


1 2 1 


tl.28 






*"""■■■ — 1 1 II — 1" — 1 1 1 

1 !-^^ II 1 -23 I ! .71 1 .85 ! 


1 3 1 


11.24 






1- 1 1"^^ II 1 '^ 1 11'^^ 1 '^^ 1 


t 4 1 


1.43 






1 1"^^ II 1 '^M 1 1 '^^ 1 1 -^^ 1 


1 5 1 


1.32 






1 1'^^ II 1 "^^ 1 1 1 -^ 1 1 -^^ 1 


1 6 1 


1.35 






1 1-^^ II 1 -35 1 ! I -76 ! ! .91 ! 


17 1 1 


1.52 






------- 1— -— --|— -— -- . 1 1...-.- 1- — __ 1 1 — _«... 1 _ 1 1 — _ — 1 

1 i"^^ 11 1 '^^ 1 1 1 -^^ 1 1 -^2 1 


1 B 1 1 


1.28 






1 1-'^ !! 1 -^2 j 1 1 ,66 I f .84 ! 


19 1 1 


1.45 1 






1 |-^® II 1 •^'^ 1 1 1 •72 1 ! .90 ! 


1 10 1 1 


1.45 I 






__,__„_|..„_.. |. ______ 1 1 1 1 1. ._____! 1 ._j -_.( 

! . !-^7 II 1 .34 1 j 1 .77 1 1 .92 I 


1 11 1 1 


1.27 1 






1 |.-J.l.__!! L_-.36 1 j [ .69 1 1 .86 ! 


1 12 1 1 


1.28 1 






1 ]_-JA,.-]| (._-.36,| j__ _ [ .58 1 [ ,82 ] 


1 13 1 1 


1.34 1 






j I'.ll— (1 '.--.ll-l- 1 1 -^^ 1 1 *^^ 1 


1 14 1 1 


1.57 1 




, J 


! !-^^ 1! 1 -^"^ 1 1 I -68 I ! .82 ! 


1 15 1 1 


1.48 1 






1 I '^^ II 1 '^ 1 1 I '^^ I 1 '^'' ' 



TABLE 3.2 (cont'd.) Jinc 1985 



(rag/L) 



Page 2 of 2 



1 1 t>ftE-CHLOlllNAtlOH 


II POiT-CHLORlNAttON | 


1 ""'*■ I h S'^h Nil, SO, ! P RESIDUAL C 


ip II CI, 1 .... 1 .. 1 mmhi n. i 


1 1 Dem. 1 Dos. ""3 -"z ( Free 


1 Comb. 


1 Total II Oem. 


roSiTl ""3 t ^"2 1 Free Comb. 1 Total 1 


1 16 1 1 1.44 1 




1 i 


1 .36 1 1 1 .72 1 .91 1 


1 17 1 1 1.19 1 1 




1 .75 II 

1 1 


1 .32 1 1 1 .73 1 .90 1 


1 18 1 1 1.30 1 1 1 




1 .76 II 
1 _ II 


I .31 1 1 1 .68 1 .83 1 


1 19 1 1 1.47 1 1 1 




1 .76 II 
1 __ 11 


.28 1 1 1 .69 1 .87 1 


1 20 1 1 1.66 1 1 1 




.70 II 
1 II-- 


.33 1 1 1 .69 1 .84 1 


1 21 1 1 1.38 1 1 1 




.65 II 
1 1 


.34 ! I 1 .58 1 .81 1 


L.!f 1 ' 1-^5 II 1 




.:!?.. II. 


.39 1 1 1 .60 1 .83 1 


j _23 j 1 1.54 1 _ 1 1 




.:5?...||.. 


.33 1 1 1 ,86 j .98 j 


\_l*__\ I_1.60 ] 1 1 




..!?... 1 


.35 j I j .77 1 .90 j 


|_J5__j j_l,78_]_._ 1 1 , 




.:Z?...i 


.35 j [ } .80 ' } .92 j 






.80 1 


.34 1 I 1 .68 1 1 .94 1 


1 27 l_ 1 1-58 1 1 1 1 




.77 1 


.35 1 1 1 .76 1 1 .90 1 






.80 1 
„„_| 


.35 1 1 1 .69 1 1 .96 1 


' 29_j \,l:ll\ 1 . 




.78 1 
.__.,....__ 1 


.38 1 1 1 .73 1 1 .91 1 






.80 1 
1 


.43 1 1 1 .73 1 1 .90 ! 
Ill III 


1 31 1 1 1 1 




tl 


1 1 1 1 1 1 

1 } 1 1 1 



TABLE 3.2: DISINFECTION PROFILE J^"^ 1985 



(mg/L) 



HOE MPOS PROTOCOL 



Page 1 of 2 





1 m-CriltolHATIOH II W5T-ChL0ftlMAT16M I 


1 DATE 


ft *^ ^ ! Nil 


,(, 1 RESIDUAL C 7 II t? 1 mi 1 -n 1 KSIDUAL Cb 




Dea. Dos. 1 ""3 


5°if prrei CSJET Total 1 lUemT Bos. 1 ^h 1 ^°2 1 Free Comb. I Total 


1 1 


1.51 1 


i II III 1 . -. . 

1 .84 II .41 1 1 1 .76 1 


t 2 


1 1,83 1 
j 1 


I 1 .77 11 .36 1 f 1 .77 1 


1 3 


1 1.52 1 
( I 


1 1 1 .72 M .39 1 1 1 .66 1 


1 4 


1 1.53 1 
I 1 


1 j 1 1 -""^ II -^^ ' ' ' -65 1 


1 5 
( 


I 1.65 1 
1 t 


1 1 1 '^^ II '^^ 1 1 1 '^^ 1 


1 6 
i, 


1 ( 

1 1.79 1 
1 1 


1 1 1 '^^ 11 "^^1 1 1 -^^ 1 


1 1 

1 7 1 

|«^ I 


1 1 --■ •-- 
1 1.62 1 


1 1 1 '^^ II •'^^ 1 1 1 -^^ 1 


1 8 1 
1 1 


.„...|.y.L| 


1 1 1-"^^ II 1 ■''^ 1 1 1 -^^ 1 


1 9 1 
1 1 


[ 1.88 ] 


1 1 1 '^^ II 1 •''■'" 1 1 1 •''^ 1 


1 10 1 
J 1 


1 1.52 1 
_.. - j. -..___ j._. j 


I I 1 .84 11 1 .43 j 1 1 .77 1 1 


1 11 1 
!___ 1 


1 1.29 1 1 
I I j 


1 1 1 "^^ 11 1 ■^'' 1 1 1 .75 1 1 


1 12 1 

j j 


1 1.56 1 1 
1 1 1 


1 1 1 "^^ II I •''^1 1 1 -^^ ' ' 


1 13 1 
I 1 


1 1.73 1 1 


1 1 1'^^ 11 1 ■''^ 1 1 1 "^^ 1 1 1 


1 14 1 

I i 


I 1 — 1 

1 1.63 I I 


1 - I 1 '^^ II 1 '^° 1 1 1 •^■'^ 1 1 1 


1 15 1 
t 1 


--| 1 1 

1 ^'^ 1 1 





TABLE 3.2 (cont'd.) JULY 1985 



(mg/L) 



Page 2 of 2 



PRE-LHLUR HAIIOH || POSt-CHLOR NAt ON " I 


' "**^ • CI? 1 ^„ RESIDUAL CI? 11 Cl9 1 ftr^MiAl TU 

1 1 Den. Dos. ""3 1 ^0^ Free 1 Comb. 1 Tntnl hon. ^hne NH, SO, r r "^-k V..i 


1 16 J ^-^^ 1 1 . 1 .81 n 1 .46 1 .70 

"""I" I— --~— -1 1- 1) 1 1 , |„ 1 

j._l.'..| 1-J9_j 1 1 1.73 II 1.47 1 .78 1 1 1 

j„!?_.j \_}:J_\\ j 1 1 1 .72 ""11 rV46"l 1 .'7'2""l 1 1 

j..i!..] \.}:^!_\ ] ] " __ |V8"i""ir I"."42"l 1 " "vl 1 1 

}._??_,] j__l_-60] j 1 \ 1 .73 II ""'['"i"! 1 " "'78""l 1 1 

|.-?!-.|.-.„,j..m|'.......| I ..| |/AL..||.""V'4'3'' 1 "I'"6"9"'"l 1 1 

|..!Lj |-A',llj.......f [ 1 ! -It.. !! .. ] -47 1 1 ' 1 ^81 "1" 1 1 

|..".| \.}.:V.\ |. 1 ] ].-.lt...]| |..i^-<l.|.--.'"fl"j":iCj 

j_J5__j I_l._7_0l 1 I 1 1.83 II 1 .49 1 1 1 .81 1 1 1 

\__2j\ ! V.^lL 1 ' ' 1 .74 II 1 .32 1 1 1 .70 1 1 1 

j_2f_j j..l'I^|„ 1 ! . ' 1 .72 II 1 .37 1 1 1 .70 1 1 1 

1 31 1 1 1.64| 1 I 1 1 .80 II 1 .40 1 iTai'""; 

' ' 1 1 1 1 1 1 II 1 1 1 1 ill 



TABLE 3.2: DISINFECTION PROFILE august 1985 



(mg/L) 



MOE WPOS PROTOCOL 



Page 1 of 2 



1 1 »t-CriLdftIMAT[6K II PoST-CHLORlNATtOM 1 


I "*'^ K *^ K Nil 


1 so, 


1 RESIDUAL Cb II C 


h „„ ,. RESIDUAL CI? 1 


1 bea. Dos. ""3 


Free 


1 Conb. Total II De«. 


1 Dos. ""3 =""2 Free Comb. Total 1 


1 1 1.55 






1 II 
1 .81 M 
1 - II 


1 .35 1 .76 .90 J 


! ^ 1 ^'^^ 






1....... All...!!...... 


1 .38 1 .77 .96 1 


13 1 1 1.64 1 






i 1 1 1 

1 1. ■-?._. 1 !.._.„ 


.35 I .73 1 .96 I 


L.A 1 1 ^-52 j 






1 1---- -"-ii — 

1 |.-.?..|! 


.36 1 .66 1 .91 1 


15 1 1 1.46 1 






1 J 1 1 

1 j.-.ii...|j...... 


1 .36 1 .70 1 .90 1 


16 1 1 1.48 1 






'.......|.-?....|| 


.37 1 j .80 1 1 .92 1 


(71 1 1.52 1 






|.-.»L..j| 


.38 t j .75 1 1 .96 1 


[ _8 [ ^ 1 1.78 j 






-....-.|.:»...|| 


.42 j 1 -^^ 1 1 -^^ 1 


1 ' 1 1 ^'^* 1 






. j.:™...||..„.. 


.56 1 1 -^^ 1 1 -^^ 1 


1 *° 1 1 ^'^^ 1 






1 ■•.»||..... . 

U!?...|| 


.58 j [ 1 .85 I j .98 j 


1 11 1 1 1.93 j 


^*.^ — ^ — — 1 




. |.:I!...]j...... 


.57 [ 1 j .90 1 1 .98 I 


[ 12 1 I 1.89 j I 






J..Z3...II 1 


.60 1 j 1 .83 1 ' 93 ' 


1 13 1 1 1.96 1 1 






1 1 1 — _| 

1 .82 tl 1 
1 1 1 1 


.51 1 1 1 .99 1 1 1.10 t 


1 14 1 1 1.95 1 1 






1 — ™-| |-- 1 

1 .79 II 1 
1 II 1 


.41 1 1 i .87 1 1 .98 1 


1 15 1 1 1.87 1 1 






1 1 1 1 

1 .76 M 1 
1 II 1 


.42 1 1 1 .86 t 1 .95 1 



■i^*" 



'><S>;^nf^^ 



7^J •' * P - 



^^^^ 



TABLE 3.2 (cont'd.) august 1985 



(mg/L) 



Page 2 of 2 



II PRt-CHLORIHATION || POST-rHlORtMATlhN "1 


I """ ! h ' !'h ! NJU SO 


1 RESIDUAL CI? II tb 1 „,, „ RESIDUAL Cb 1 


1 1 Den. Dos. 1 ""3 ^"2 


1 Free 1 Comb. 1 Total || Deni. 1 Dos. 1 ""3 ^^2 Free 1 Comb. 1 Total 1 


1 16 1 1.81 1 

1 i _ 1 


1 1 1 .74 II 1 ■''3 1 .75 j I .93 


1 17 1 1.73 1 

1 ) 1 1 


1 1 1 .80 H 1 .47 1 .81 1 1 .97 1 


1 18 1 1 1.79 1 1 

f 1 1 1 , 1 


1 1 1 .79 II 1 .44 j .83 1 |".98"| 


1 19 1 1 1.54 1 1 

1 ._ j ( 1 1 


1 1 1 .82 II 1 .42 1 .81 1 1 .97 | 


1 20 I 1 1.86 1 1 

1 1 1 1 1 


1 1 .60 II 1 .48 1 .71 1 1 .88 1 


i 21 \ 1 2.40 1 1 

1 I 1 1 1 


1 1 '^""^ 11 1 '^^ 1 '^^ 1 1 -^^ 1 


1 22 1 1 3.00 1 1 

1 1 1 1 1 


1 1 .70 II 1 -^ 1 -62 1 1 .93 1 


1 23 1 1 3.20 1 1 

1 1 1 1 j 


1 1 *^^ II 1 "^^ 1 -^^ 1 1 .92 ' 






j 25 1 1 2.15 1 1 


! 1 1-°" {! 1 '^^ 1 1 1 1-°'' 1 1 1-20 1 






[ 27 1 j 1.77 1 


j j .75 II 1 -^^ 1 1 1 -71 I 1 .86 ] 






]_J9 ' ^ j 1.68 1 


1 1 *^^ II 1 '^^ 1 1 1 '^^ 1 1 -^^ 1 


■ 1 1 -|— -— -- .... 




1 31 1 1 1.68 1 I 
1 1 1 1 


1 1 .72 |( 1 .43 1 1 1 ,76 1 1 .90 1 



TABLE 3.2: DISINFECTION PROFILE Sepibiber 1985 (mg/L) 

HOE WPOS PROTOCOL 

rniBii 



Page 1 of 2 



DATE 



1 
2 



TV: 



Dew. I Doi! 



T 

I 1.56 



PRE-CKLOR 



NH. 



SO, 



Free 



RESIDUAL C|? 



Coab. 



TV 



Total || ~l)eii. 



TV: 



II' 
II 
II- 
II 



Dos. 



.43 



NH 



T";::^ — r 



so. 



Free 



RE5I D1JAL CI? 



.71 



loial 



.90 



I 1.76 
I- 



.88 



.44 



.79 



.98 



3 
4 



I 1.62 
I- 



.79 



II- 

II 

II- 

II 

II- 



.34 
.36 



.83 
.78 



.90 
.89 



I 1.64 
I- 



.78 



5 
6 



I 1.72 
I 



.68 



.37 
.35 



.76 
.87 



.92 
1.05 



I 1.66 



.83 



II 

II- 

II 

H- 



7 
8 



I 1.28 



.78 



.42 
.39 



.84 
.76 



.98 
.92 



I 1.40 
I- 



.79 



II 

II- 

II 

•II- 



9 
10 



I 0.99 



.79 



.41 
.54 



.81 
.79 



1.00 
.97 



j 1.78 

I 1.73 
I- 



.72 



II 
II- 
11 
II- 



11 
12 



.74 



.51 
.46 



.82 
.86 



.98 
1.01 



I 1.59 



76 II 
— -II- 
II 



13 

U 
IS 



!l.71 



.75 



II- 



.48 
.44 

.58 



.75 
.73 

.88 



.92 
.94 
.97 



I 1.65 



,79 



II 

•II- 
II 
II 



I 1.95 



.76 



TABLE 3.2 (cont'd.) September 1985 



(mg/L) 



Page 2 of 2 



,,.,. ., , PRE-tHLOR NATION || POST-CHLORlNAttON 1 


"«'t — ^2 „„ 1 .Q 1 RESIDUAL CI, II th „„ ,„ 1 REsiouArn; 


1 Dem. j Dos. 1 -3 1 --"Z 1 Free 1 Comb. 1 Total l| bem. I bos. «"3 ^0^ |-Free 1 Comb. 1 Total 1 


j__lf ..!!:J!I 1 ' 1 1 .81 II 1 .37 1 .93 1 .99 | 

IM. |.i-«i] ] j_ "|l'"""]"^9""j| j"47"| l".'9"o""T""" Too"! 

\,_it_\ i}:!}_\ ] I r""'"r'.7V""ii rv4ri l"."77""l '.irl 

\_M_\ \.h^!,\ ! |... 1 1 -79 N i".'4i"i "t"."7"3""T" '92"! 

i..!?..[ i.i5iiZ"jZ'"!ZZiZ""i'A^rii''"""T 'iTr'i Vsvi 

l..f!..j ,i}:E\ _.[ j ...| j, .75 11 i"".^'!"' "i";^""i "Je"\ 

\_jj_\ j,3;7_3[ _ 1 1 1 ]_•.?"[] ' '^2"i r'.Vo""! '.irl 

l.ii,\ i}:]h\ !.|!!!!"!|™ZjZ™l"Z"lir'"i"'^^ \'".m"\' ui'l 

[..??..[ j.i-fi[ 1 [ 1 l±\..\\ |„-.!1.| 1 L'll.J 1-08 ' 

! 27 ! [ 1.76 1 1 j J 1 .76 11 1 .38 I 1 I .82 1 93 I 

1 1 1 1- 1 1 1 It 1 1 1 1— -t 1 :::-,| 

j„2?_.j j.m|. ] 1 ' 1 .•7_7_ II 1 .49 1 1 1 .88 1 .96 1 

j 31 1 j 1 1 j II "11 i [ 1 { j "j 1 

• ! ! ! 1 1 1 1 M 1 1 I I III 



TABLE 3.2: DISINFECTION PROFILE ocfgber 1985 



(mg/L) 



Page I of 2 



MOE HPOS PROTOCOL 



1 1 l>ftE-CHL0ftlMAT[6N II p0$T-Chl0r1NaTI6N 1 


1 OAIE 1 C , 


1 RESIDUAL C , II C, \ .... .. RESIDUAL C ? 1 


1 1 Den. Dos. ""3 ^2 


Free Conb. Total II Den. Dos. 1 ""3 ^"z Free Conb. Total 1 


1 1 1 1-58 1 


.78 II .44 1 .96 1.02 | 


1 2 1 1.59 1 


1 1 .79 II .41 1 .77 1 .93 [ 


13 1 1 1.56 1 


1 1 .75 II 1 .42 1 .81 t .94 | 


\ A \ 1 1.50 1 I 


I 1 1 .74 II 1 .41 1 .85 1 .96 1 


[51 1 1.56 1 1 


1 1 .77 II 1 .42 1 .79 1 .92 1 


16 1 1 1.17 1 1 


1 1 .79 M 1 .42 1 .81 1 1,00 1 


! \l 1 ^-3* ! I 


1 1 .72 II 1 .42 1 1 .75 1 .92 1 


18 1 1 1.56 1 1 


1 1 •^'^ II I -^ 1 1 1 •^■'^ 1 *^^ 1 


j 9 1 I 1.35 j 1 J 


1 1 '^^ II 1 '^^ 1 1 1 "^^ I '^^ 1 


1 10 1 1 1.56 1 1 ! 


1 1 .80 II 1 .41 1 1 1 .89 1 1 .97 1 


1 11 1 1 1.54 1 1 1 


1 1 .77 II 1 .42 1 1 1 .80 1 1 .98 1 


1 12 1 1 2.00 1 1 1 


1 1 .73 II 1 .44 1 1 I .68 1 1 .93 1 


I " 1 1 ^-^ 1 1 1 


1 1 .81 11 1 .49 1 1 1 .90 1 1 .99 1 


1 " 1 1 ^-^ 1 1 


1 1 •''■' II 1 "^^ 1 1 1 '^^ 1 1 -^^ 1 


j"irj"--".T;rj""";""i j i .75 ji | .49! j j .74 j \ ,.. \ 



TABLE 3.2 (cont'd.J OCTcber 1S85 



(mg/L) 



Page 2 of 2 



1 1 PRE-CHLOfttNAtlOH jj POST-CMLORlNAttftH | 


1 DAU 1 CI? 1 1 1 RESIDUAL Cb U Cb ,.,, 1 ,. 1 RESIDUAL Cb 1 


1 1 Dem. 1 Oos. 1 ""3 1 -"^Z | Free Comb. 1 Total M dem. jbos. ^"3 1 5°2 1 Free 1 Comb. Total 1 


1 16 1 1 1-54 1 f 1 1 .75 II 1 .45 1 1 .82 1 .99 | 

j_ *^ ' LV.f-i 1 1 _J„-!^ II 1 •'*^ 1 1 •■'^ ! -^s ' 

]_ 1^ ' j 1-21 III ! -76 j] ' .48 1 i .77 ' .94 ' 

j_}^__[ \}'^^ 1 1 1 1 '^^ 11 1 ■''^ 1 1 -^^ 1 ^'^^ ' 

j__f°__[ \}_-J!P\ j { 1 1 _i!!„ii ! :^^ ! 1 -^^ 1 ^'^^ 1 

(_.?!-.'. _....j.™L! j_ 1 1 L. ill.. II L_:5o 1 ! _i§i 1 .■?_2..| 

! ?f__*! ! Ii!l! 1 1 i__ L.lIL.I! i.,i!? ___! i__;?9._.i _-?8. ! 

I_."_.| \l'Ai.\ 1 1 1 |-_iZ!_.|| |..i45 j |_.;§L_.| -.^?§,.\ 

1 ?4 1 1 1.65 1 1 1 1 1 .76 II 1 .47 1 1 .78 1 .97 1 

1 '^ 1 I ""^"^^ 1 1 1 1 1 '^^ II i ■''^ 1 1 -^^ 1 ^-^^ 1 
[ 26 1 1 1.40 1 j 1 t 1 -"^^ 11 1 -^^ ' 1 .76 1 .98 ' 

\.JL 1 1 V^^ j 1 1 1 1 '^^ 11 1 •''^ 1 1 "^'* 1 -^^ ' 

1 26 1 11-^^ ' 1 ' 1 1 .71 II 1 .48 1 1 .80 1 1 .93 1 

1 29 ' 1 1-51 1 1 1 1 1 .77 II 1 .46 1 1 .83 1 1 .97 1 

1 30 1 11.65 1 1 1 1 1 .78 II 1 .47 1 I .83 1 1 1.00 1 

1 31 1 1 1.7*2' 1 1 I 1 1 .73 II 1 .43' 1 |'"78"""( |".97"| 

1 1 1 1 1 1 1 1 II 1 II III 



TABLE 3.2: DISINFECTION PROFILE 



NOVE»«£ER 1985 



(mg/L) 



Page 1 of 2 



MOE tfPOS PROTOCOL 



1 m-tHLok 


NATION II PdST-CHLOtllNATlON I 


1 DATE Cl> 


RESIDUAL C 


1? II C 


p ,.„ 1 ._ RESIDUAL th 1 


1 be*. 1 Dos. ""3 ^^2 


Free Conb. 


1 Total II Den. 


Dos. NII3 1 SO2 prgg Comb. 1 Total 1 


1 1 1 1-48 

j j 1 




1 II 

1 .75 tl 


.42 1 .63 1 .91 1 


1 2 1 1.47 1 

|„_„.. j ---I 1 




1 .83 II 


.41 1 .80 1 1 1.03 I 


13 1 1 1.47 1 

• _.. 1 _j |_______ _j 




1 .82 II 


.42 1 ,78 1 1 1.00 t 


14 1 1 1.46 1 1 
j_.^___l _| |_ _.___! __| 




i .83 II 


.41 1 , .80 1 1 1.00 1 


15 1 1 1.411 t 

1 ______ 1 1 ____! 1 . 1 


1 
1 


.76 II 


.43 1 1 .75 1 1 1.00 1 


1 1 1 1 1 1 , 

16 1 1 1.54 1 1 1 1 

1 I [ |,__ j 1 1 


.75 M 


.42 II .89 j 1 .98 1 


17 1 1 1.45 1 1 1 1 

i_._ III 1 _ l.,_ •.». 1 


.73 II 


.43 II .76 1 1 .91 1 


1 1 1 1 1 1 I 


.76 11 


.45 1 I .72 j 1 .94 j 


19 1 1 1.40 1 1 1 1 

I !______ !______ j _______ I _______ i __.._.__ I 


.74 M 


.45 II .77 1 1 .94 t 


1 10 t 1 1.27 1 I 1 I 

j_ __!__ __i______|_ ____ 1 _._ I 1 


.78 II 


.53 II .82 1 1 .93 1 


1 11 1 1 1.27 1 1 1 1 


,77 tl 


,47 II .81 1 1 .99 1 


1 12 1 1 1.371 1 1 

1 ___ i_ _ _ i___ 1 1 ______ 


.80 II 


.43 II .88 1 1 1.02 1 


1 1 1 1 1 

1 13 1 1 1.42 1 1 1 


•^^1! 


.44 [ 1 1 .78 1 1 .97 1 


1 H 1 1 1.64 1 1 1 


.76 jj 


.46 1 j j .80 1 1 .99 { 


1 » j 1 1.331 ! 1 


.73 II 


.45 j 1 1 .78 I j .95 1 



Table 3.2 (cont'd.) NOVEHBER 1985 (mg/D 
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1 1 PRE-CHLOR NATION 1 1 POiT-CHLORINAtlliN | 


UAlt 11, J 1 htiJIbUAL Cb It rv 1 -J-rr-l RESIDUAL CI. 


1 Dem. DOS. 1 ""3 1 -'^2 free 1 Comb. 1 Totalll bem. I fios. 1 ""3 1 ^0^ | Tree 1 Comb. Total 1 


1 1^ 1 1-36 1 1 1 1 .76 II 1 .43 i 1 1 .78 | .97 | 

j._l^_j \-^^ III 1 1 '^^ " ' "^"^ ' '" ' "si l" "ie'l 

|.j?-.|™'"Ei!u"!yZ!!!{™"^^ '"'^ ' ' i"-7"l ;9rl 

\_\l_\ \h!L.\ |_. I... ' 1 .81 II i".'4"4""i 1 I'^T'T i"or"l 

'..??_.] \^:^l_\ 1 1 1 "|"'^^"|| 1 ' '''^" ' ' i"."87"i " ""97'' 

j..?!..i i^^7..Zr"ZizyiZj!]^"ii'r 'i"-^"j j j'7"""| "79r"| 

|-.?L|_..,..|i-f..| 1 j .| ]..-Ji..|]_... .].-37 1 ] '"""|"."77'"i 7"i 

\..ii..\ li-fi.] ] j ] |„i°_..ii i._-.it.'iZ"j |'78"'y"' 7"i 

j..?!..] ]iit.j 1 [ 1 |..-Ji..||„.._.[..-.1L| l.......|..dL..[ ..?L.| 

j.._2j..j }i-f..j 1 j 1 l.jJL.j] |..-.ll.| 1 |..-.«i„.| i^.i..! 

|„??„|....„ji™.|._ 1 1 1 ].:ll..|| j_.-.ll.| 1 L.-J8 j .94 1 

1 31 1 1 1 1 1 1 " i n 1 1 1 1 , , 

1 > ' ' t 1 1 1 II 1 1 t 1 III 



TABLE 3.2: DISINFECTION PROFILE December 1985 (iiig/L} 

MOE UroS PROTOCOL 



Page 1 of 2 



1 1 Pkl-tum 


NATION II PdST-CHLdRlNATtdN 1 


1 DATE 1 Cl9 


NH3 SO; 


RESIDUAL C 


b II C, „,, 1 „ 1 RESIDUAL CI, I 


1 Dm. Dos. 


^ree 1 Co«b. 


1 Total M DM. Dos. ""3 ( ^^2 Free 1 Cowb. 1 Total 1 


1 1 1 1.56 
1 1 j 






1 II i III 

1 .78 II .39 ( .79 1 1 .91 | 
III 1 III 


12 1 1 1.39 
j j j 






1 II 1 1 1 1 

1 .79 Ij .37 t .81 1 1 .97 1 


13 1 1 1.28 
J ( 1 






1 II * — 1 1 ----| 1 

j .79 11 .33 ! .87 I I .97 | 


1^1 1 1.22 
1 1 I 






1 II — )—--—- 1 .| 1 

.78 II .29 j .80 1 1 .92 1 


15 1 1 1.28 
)-. 1 1 






1 " "1 1~"~ — ---- — |- — - — 1 — ----, — |- — . — (__ 1 

.71 [j .29 1 1 .77 j 1 -^3 I 


j 6 1 1 1.18 






.77 1! .31 11 .73 ! I .89 | 


|.„L| 1},}1\ 






1 1 — --— 1 J — ._,..|. 1 1 

.73 jj I .34 II .75 1 j .91 1 


18 1 1 1.50 
1 1 I 1 






.77 II 1 .39 1 1 .79 1 1 .89 1 


19 1 1 1.36 1 
1 1 I I 






.76 II I .33 j I .82 1 1 .93 1 


1 10 1 1 1.30 1 
1 1 1 I 






_._73_ 11 I .33 I 1 1 .77 1 1 .88 1 


1 11 1 1 1.29 1 






.75 II ! .34 1 I 1 .76 j ! .89 ! 


1 I? 1 1 1.341 






- — - — 1 1-. 1-- — -|.-- 1 __ |- 1. .| 1 

.77 jl j .33 ! 1 1 .78 ! ! .95 • 


!.JL|......|..l-ll| 






.71 I! ! .34 I 1 1 .75 ! ! .92 ' 


1 " I 1 ^"1 






— -----| |--- — -| ---|------- 1 1 — _ 1 _.__._. |_ — __ — 1 

.80 jl ] .35 j I j .80 ! ! .92 ' 


j » 1 1 l.nj 






------- 1 1--— — |— 1 — - 1--— — |- — — - 1 — _____ 1 ___-.-_ 1 

.81 jj j .35 j j j .76 j j .88 j 



:'?WTgp— ^^wjl-^^ n^:, -™» ' 



"r' 



TABLE 3.2 (cont'd.) eecember 1985 



(mg/L) 



Page 2 of 2 



^ PRE-LHLORIHATIOH || POST-CHLORtNAttflN " 1 


uAit 1 u? 1 , RESIDUAL Cb II a? 1 „,, 1 „ 1 RmDUAfTT; 


j Dem. Dos. ""3 1 ■>"? 1 Free 1 Comb. 1 Total !l bem. I bos. 1 '<"3 1 ^0^ , f^^e I~Conib. 1 Total 1 


1161 |l-23 J 1 1 , 1 .81 II 1 .33 1 1 1 .81 1 1 .98 | 

j ^^_ j 13-04 1 1 1 1 .74 II ( .3r| l" l'"7r"|' |""9'l"| 

j..!®..[ \}:_^^__ __ 1 __[ 1 1 .71 ll' l".'3ri 1 I"'™""! l"".88""l 

\__\l_\ \}:}}\ ! „ 1 ' 1 .76 II |"3'2"| 1 |""76'"| |"".89"| 

[__fO j I1-34 1 1 1 1 t .70 II 1 .36 1 1 |"'79 1 1 '.'sVl 

' f^_ 1 j_l'26 1 1 1 1 1 .74 II 1 .36 1 1 1 .83 1 1 ' .9o' 1 

|J?..j \}_±l_\ ,_| |"™""j!!!""!i^^illj^ ' l"^8r"l l'"88"l 

\J±,\ \}_-_ll,\ j j 1 |-J3...||.™1"|L':El!."™L'"^^^ I""94"l 

j..fL| l\±L\ 1 j 1 |„l!i.|| |„l!° 1 ' 1 ''76""l '"""sa"! 

\,JL_\ \}.-}-Ji „| [ j \..-ll..\\ \..:ll.\ ' 1 ""^r'l I'Ta?"! 

j _29_{ !°-.^i ! 1 , ] ' 1 .77 II 1 .43 1 1 1 .72 1 'l'"90 1 

[ 31 [ 11.28 1 1 1 1 1 .64"|| VTie'V 1 |""67" 1 | ".sl" 

' ' -! 1 1 1 1 1 Mil 1 1 1 1 1 



TABLE 3.2: DISINFECTION PROFILE jmmm 1984 



(mg/L) 



NOE WPOS PROTOCOL 



Page 1 of 2 



1 1 m-tHibk 


INATIOM , II PO$t-CHL0RtrlAtt6H 1 


1 DATE CI? 


NH3 SO; 


RESIDUAL Cb II CI7 „„ 1 ._ 1 RESIOliALCT, 1 


1 Den. 1 Dos. 


Free 1 Comb. 1 Total II Den. TDos. *^h 1 ^O; , p^^e Conb. Total 1 


t 1 1 1.02 
I j 1 




1 1 II 1 II 1 

1 1 .72 II 1 .27 1 t .78 .91 | 
_l _ 1 II 1 1 1 1 


12 1 1 1.23 
1 1 1 




1_ ■_! II 1 1 1 1 

1 f ! -^2 II I .34 1 1 ,77 .94 | 


l_ 3 [ 1 1.02 




1 1 1-.._.-.||. — — _| 1 1 .._.. 1 

! 1 -^8 j! 1 .33 ! ! .71 .88 ! 


[ f__l [__1._12_ 




1 — __._..|_... — 1 II 1 — |__ _ _ 1 J _| 

1 ! -'''' !! 1 -36 1 1 .84 ! .99 1 


]_J_j j 1.27_ 




— ----- 1 --.-—. |-. — 1 J--- — -(-— — 1 1 — _ — 1__ — 1 

j |__iZ^__|| |-j34 1 1 .71 ] .99 1 


16 1 1 1.21 1 
1 ) j 1 




I 1 -^^ !] 1 •^'' 1 1 1 -^^ ' 1 .94 1 


17 1 1 1.17 1 
1 j 1 


1 


I 1 '^^ 11 1 •^'' 1 1 1 '^^ ' -^^ ' 


1 • j 1 1.24 1 




1 ! -72 1! 1 -31 ! ! 1 .78 1 .95 1 


19 1 1 1.17 1 

i 1 1 j 




— ----- - 1 (- 1 1 — ---- 1— 1 1 1 1 [ 

1 1 .75 II 1 •■'^ 1 ] ' -^^ ' l-'^O ' 


t 10 1 1 1.30 1 
j j_. I I 


1 1 
1 1 


1 1 ■" 11 1 '^^ 1 ! 1 '^^ 1 '^^ ' 


1 11 t 1 1.24 1 
1 I ,[____. _| 


_____ — 1 -" 1 

1 1 


! ! ■''Ml 1 -^^ ! ! ! -82 1 .99 ! 


1 12 1 1 1.18 1 


....... |....... 1 

1 1 
....... I___ .. 1 


1 ! -^^ i! 1 -3^ 1 1 1 -81 ! .96 1 


1 13 1 1 1.24 1 
|_____^ 1 ______ 1 1 


....... |-" — .. 1 

1 1 
_____._i___ _.| 


........ 1 - — 1 II — 1 — |--- — "I — - — 1 — 1 1 

1 1 •" II 1 -^^ 1 1 1 -84 1 1 .96 1 


1 14 1 1 1.28 1 


1 1 

1 1 


— —--.| ------ 1-— — -| |-- — — 1 1- — ---- 1_— -__- 1 — ----._ 1 1 1 

f 1 -^Mi 1 -28 ! ! ! .82 j |l.03 I 


1 15 1 1 2.51 1 
1 1 1 1 


1 1 

1 1 


--——-_l _-._—- 1— .-.--| |- - 1 --|......_ |-_ „|— -_ — __ |....... J.. — .__ 1 

1 1 '^^ ll 1 "^^ 1 1 1 •^'^ 1 1 -^^ 1 



TABLE 3.2 (cont'd.) JflNUARy 1984 (mq/L) 
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1 Pllt-CHLORIHATION || POST-CHLOR HAttfiN j 


•"^'t lu? „,. 5p 1 RESIDUAL C? || Cb 1 ,.,, „ RESFOUAL Cb^ 1 


1 1 Dem. 1 Dos. 1 ""3 ^^2 \ free 1 Comb. Total H dem. j Dos. 1 ""3 ^O^ p^ee i-Comb. I'^Total 1 


' 1^1 1 l-^l 1 1 1 .72 II i .28 1 .83 1 1 .98 1 

[..!!..[. jA:°!,| _.\ j __| |./3.."||""."|"'' ' '.lo"'\"""'\""89"\ 

' *f _j \}.i^l.\ 1 1 1 1 .74 II 1 .32 1 1 .84 1 1 .96 1 

l..i^.] |.V5__| 1 1 1 1 .7o"ii r'sT'i "i i"r7r'l""""T".94"i 

l..??..j ]A:!^.] |.,J"|!Z"jZIj"i!!"ii '"Y 1 '|'"9o"T" I'";;"l 

j._!L| |.^:^.| 1 1 |.--"j..:!!"|]!™"|""' j l' |":8« i i -95 ' 

I'.JLj [,V.!!.j „| I I |.-:!!..]|Y'"|":^LJ!Z'j '"-^i" ' 

j.,??..| \}.;IL\ 1 j |.._....|..:!l„|| L:l?..! ! ! -^^ i j. 96 • 

|..?L! \}.'?1.\ 1 1 1 |..i!^...]] |.:2L.| 1 |„:?L..! Li.-pi..| 

j_27.l I_l._25_l r j j |._l!!„|| \.'J}..\ ! 1 .80 1 1 .91 1 

\.J9.\ j_™!.j.. 1 1 1 \..:ll..\\ l'.ll..\ |„ 1 .82 1 1 .93 1 

! 31 I (1.46 1 1 1 3 1 .7T"|( V.3l"l 1 |""84"*" """97" 

••'III i 1 II 1 1 1 1 III 



TABLE 3.2: DISINFECTION PROFILE 



FEBRJAPy 1984 (mg/L) 



P«ge 1 of 2 



HOE WPOS PROTOCOL 



t 1 m-tMLtk 


IMATION II PMT-tmORlNAfttyH 1 


I °*" r. *^ ^ ! Nil so 


1 RESIDUAL C 


7 II C:» ' mi ' -n RCSIWJAL t , 1 


1 Den. Bos. 1 ""3 *''2 


Free 


Comb. 


Total II Den. Dos. ""3 1 ^^2 Free Comb. Total 1 


1 1 

1 1 1.35 1 

i 1 I 






.66 II .31 1 .79 .93 | 


1 2 1 1.39 1 

1 1 I 


1 , ,, 




.68 II .34 1 .75 1 .90 1 


1 3 1 1.33 1 

1 1 1 1 . 


I — " — '' 

1 




.68 II .34 1 .71 1 .96 1 


14 1 1 1.68 1 1 

1 ( 1 I j 






.67 II .34 1 1 .80 1 1 .93 1 


15 1 1 1.50 1 1 

1 I I j I 






.69 II .34 1 1 .77 1 1 .92 1 


l...?..j......j..lfA!....„.|....... 






.74 II 1 '3'' I I •'^^ I 1 .98 1 


17 1 I 1.60 1 1 

l*"~ 1* 1 1 1 






.74 II 1 -^^ 1 1 -^^ 1 1 ^-Ol 1 


16 1 1 1 43 1 1 
j...?..} j.j^57j f 1 






__._6_9 'I ! _-.lt. 1 ! _ 'J?....\ |..;?L-| 

.71 j[ j .35 j j .86 j j .98 ] 


t 10 1 1 1.47 1 1 
!_...,_.,. 1 .|_ ---1 -.-1- 1 






.71 II 1 .35 1 1 1 .81 1 1 .95 1 


1 11 1 1 1.57 1 1 { 






-76 II I .35 1 1 1 .91 1 1 .99 1 


1 12 1 1 1.33 1 1 1 
I 1 j 1 I I 






.75 II 1 -3^ 1 1 1 -^^ 1 1 -^^ 1 


IM.\ |„IAI| j...._„| 






.77 |[ I .36 1 1 1 85 1 1 .99 [ 


1 " 1 1 ^-'"i 1 ! 






.77 jj j .31 j 1 j 1.01 1 I 1.02 [ 


1 15 1 1 1.56 1 [ j 






.83 [j { .31 [ I 1 -^^ 1 1 -^-^^ 



—•^^'■^- ^-jg~'i 



- n --r 



^"K^ 



:t 



VT 



-'S^- 



:•? -^-; 



TABLE 3.2 (cont'd.) febrjarY 1984 (mg/L) 
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1 PRt-CHLORINATION || POST-CHLOR NAttfiN " I 


|"'*'t| >? 1 „„ 1 .(, 1 RESIDUAL CI, II t\? 1 ,.,, 1 „ RESIDUAL Cb" 1 


1 Dem. Dos. 1 ""3 1 ■>02 | Free 1 Comb. 1 Total || bem. I Dos. 1 ""a 1 ^^2 Free rCoiiib. 1 Total ) 


'1^1 ^-^^ II 1 1.1 .85 II t .30 1 1 1.01 1 11.05 1 

j..l^.] _V.?-.| _.| ] |._ |. -^^ " ' ' l"3i"l" 1 ' "ss""! l".9o"l 

] _|8_ j \-_l^ i i 1 1 1 .68 II 1 .36 1 1 '93 "l 1 .'94 1 

]..1?..| \}:.l\,\ ]. [ ] |;/84 II "i"3o"i 1" "IVl I'lVoT"! 

I..??„l \}_±j^ 1 |.--""'l!^!!"i":^?'ji"~^ '"sr'i" I"^"! 

j..!^.| \}:_lt_\ 1 j 1 1 .80"|| r.~25"\ 1 'TTss'"! I".99'"l 

\ji.\ \A:ii\ 1 iiz!i!z j'izrirr^^"! i r-^^'1 r^^ 1 

|..?L| ll:'±\ 1 ] |.. |..:!!..||.. . | -25 | | | 774"'| |".89'"| 

|„?Li \}.±.\ 1 1 1 |..:?L_|| 1:IL.\. 1 |..j!?..J '.-^s ' 

|.__27..| \}.'AiJ\ 1 1 j |..:^.L.|| \.:IL.\ j | .82 I i .99 1 

I 29 j j 1.24 j 1 1 1 j -^9 II 1 -26 1 1 1 -^2 1 1 .99 1 

I ^' 1 1 1 1 ! 1 ! 1! 1 1 1 III! 



TABLE 3.2: DISINFECTION PROFILE m^ich 1984 



(ing/L) 



MOE WPOS PROTOCOL 



Page 1 of 2 



1 1 ME-CriLOttlMATlOU II Poil-tMiiykmum " i 


I ""'^ r^ S'^ ! Hiu 


„ RESIDUAL C 


?„ , II Cb 1 „,, 1 .„ 1 RESIDUAL Cb 


1 Dm. I Dos. 1 ""3 


^2 Free 1 Coiib. 


Total II Dea. | Dos. 1 '*"3 1 ^°2 Free 


Comb, t Total 1 


111 1 1.50 1 

1 1 1 1 




II 1 1 1 

•80 It 1 .25 1 1 .82 

II 1 1 i 


1 .98 1 


1 2 t 1 1.23 1 

I 1 1 ^1 




.78 II 1 .25 1 1 .79 
t _ 1 1 1 


1 .95 1 


13 1 1 1.37 1 

|,— _.|_— -_-| 1 




1|. 1 1 1 

.80 II 1 .26 1 1 .87 


1 .96 1 


t M I \ 1.24 1 

[ 1 1 1 




.73 II 1 -25 1 ' .79 


1 ,93 1 


15 1 1 1.29 1 

1 1 j J 




.72 II 1 .25 I I .76 


' 1 *^° 1 


16 1 1 1.32 1 

1 1 1 j 




M 1~ — 1 1 1 

.67 11 ! .28 1 j t .69 


1 '^^ 1 


I 7 1 1 1.39 1 




1|~- — |-- 1--- i 1-» 

.78 11 1 -3^ I 1 1 -90 


1 '^^ 1 


1 e 1 1 1.34 1 

1 j j I 1 




.82 II 1 .32 1 1 1 .88 
11 1 1 1 1 


1 1.00 1 


19 1 1 1.28 1 1 
1 I . I j I 


i i 


,77 II 1 .31 1 1 1 .82 


1 .96 1 


1 10 1 1 1.23 1 1 
( j I I j 




.78 II 1 .31 1 1 1 .84 


1 .96 i 


1 11 1 1 1.23 1 t 




.75 II 1 .31 1 1 1 .82 


1 .92 


1 12 1 t 1.24 1 1 
1 j I 1 




.75 II ! -32 ] ! I .84 ! 


[ .97 


1 13 1 1 1.19 1 1 




II 1 --| -__ |__ — ---| 1 

.68 |[ [ .31 I 1 1 .88 ] 


1 .89 J 


1 14 1 1 1.44 j 1 


1 1 1 


— 1 1 1 1 (-- . 1 __ 1 

•74 II ! .31 1 ] 1 .88 ! 


1 '^^ 


1 15 1 1 1.20 1 1 
1 1 1 It 


1 ll 1 
1 1 1 


....... 1 1...... |. ._..._ 1 ___ |_ 1__ __ 1 

.82 [1 1 -31 1 j ! .95 ] 


1 •" 



TABLE 3.2 (cont'd.) march 1984 



(mg/L) 



Page 2 of 2 



1 1 PRl-CHLORINATION M P0ST-CHL0RtNAtt6N " | 


\°"^lr^^, nil ' 10 ' RfSIBUALCl, II th „„ „ 1 ftESIBUALCb 1 


1 1 Dem. Dos. ""3 1 ■'•'2 I Free I Comb. 1 Total II bem. j bos. ""3 ^°2 ~Ffee Comb. 1 Total 1 


i..!Lj h'L \ i j i ■'' ii i -^^ -^^ • -^^ i 

|..*L.j- j'-'' 1 1 ] |'V7V"i|"""TV37 " '.;7 ["I'o'l 

|„!L.| \}:}L 1 1 1 I.jZI. !'„„. .1..:^! ""'" "T '^" | | "^4" 

1 19 1 11.01 1 1 1 1 78 II 1 in' ' V," 

1 J 1 __^ ._■__,_. J-^ -91 .99 

1 20 1 11.38 1 1 1 1 1 85 II 111 " """ 1 1" 

J 1 1 1 1 j __.,-.. ._•?._ 1.^2_ .94 

\,_l[_\ \}:°L.\ 1 _j 1 1 "^^ II 1 *^^ -^^ ' ' ^-^^ ' 

' ff_ [_ \}:^}\ ! ! ! 1 .94 11 1 .32 .17 1 1 .92 1 

]„?Li \}:?L.\ 1 1 1 |.j7.1..|| L.-.l°..i -31 \ \ -98 ] 

\_J_l__\ !3:!°_.] ] j 1 L.-il..|! 1 -^^ 1 ' ' -^^ ' '^■'^^ ' 

]_J7__j !f:fi! j j ] |_l-_35 jj I •'*° 1 ' ' -72 1 1 1.00 1 

1 ..??_-(- J3-"ll.| 1 1 |_.'J_1..||_ 1 •''^ 1 1 1 '^^ 1 ' .88 1 

j 31 j 12.02 1 1 1 1 .70 (1 """|""3i"l t I'Vea""! 1 ."9'o"'| 



TABLE 3.2: DISINFECTION PROFILE 



APRIL 1984 



(mg/L) 



NOE WPOS PROTOCOL 



Page 1 of 2 



1 PRE-CHLOR 


tiATIOM 1 1 P0ST-CHL5R 


NATION t 


1 UATl Cl9 


NH3 SO2 


RESIDUAL Cb M Cp ,.,, 1 „ 


RESIDUAL C 


h 1 


1 Dem. Dos. 


Tree 1 Comb. Total 1 1 been. Bos. ^h 1 ^^2 


free Comb. 


Total 1 


I 1 2.33 
I 1 




1 ! -■'3 il -34 1 


.83 


.91 1 


12 1 1 2.00 
|._ j i 




t 1 .79 II .34 1 
1 . I i_ 


.74 


.93 1 


13 1 1 1.89 
I ( j 




II j .91 II .31 1 
1 1 ^_^ 1 II 1 


1.01 


1.10 1 


I « i 1 1.77 
1 1 1 


i 1 1 1 .76 II 1 .25 1 1 
1 1 f i__ r_ _ II _ 1 1 1 


.69 


.89 I 


15 1 1 1.75 
1 I 1 




1 1 1 II 1 — 1 1 

1 1 1 .83 II 1 .26 1 1 


.78 


.97 I 


16 1 1 1.59 
1 1 1 1 




1 1 .78 II 1 .26 1 1 


.66 


.89 1 


17 1 1 1.69 
I I I I 




1 1 .81 II 1 .26 1 1 


.85 


.98 1 


18 1 1 1.69 1 
I 1 1 I 




1 [ ■^'^ 11 1 -26 1 I 


.78 


.96 j 


19 1 1 1.59 1 
1 I 1 j 


i 1 


i _. . 1 -84 [j 1 -25 ] ! 


.81 


.95 1 


1 10 t 1 1.65 1 
I ) 1 1 




1 1 .72 II 1 .25 1 1 


.76 1 


.90 1 


1 11 1 1 1.41 1 




1 1 '^^ II 1 •'^^1 ' 


.76 I 


.95 j 


1 12 1 t 1.63 1 
1 1 I 1 




1 1 '^^ II 1 '^^ 1 1 1 


.78 j 


.93 j 


|JL|..„..|-i-^i! 




1 1 '^^ 11 1 -2^ 1 1 1 


.71 1 


.85 j 


1 14 1 1 1.48 1 
1 1 i._ 1 




1 1 .77 M 1 .22 1 1 1 
1 1 11-11 1 1 


.89 1 1 


.91 1 


1 .|......|.-.- — 1 

1 15 1 1 1.24 1 
1 1 1 1 


1 1 i i .80 ii i .2oi i i 


.89 1 j 


.95 I 



TABLE 3.2 (cont'd.) M>RIL 1984 



(mg/L) 



Page 2 of 2 



1 1 PRE-CHLOfttHAtlON || POSt-CHLOR HAttON I 


[ DAit 1 ci7 1 1 RESlbWLC? II dp ,.,, 1 „ RESIBUALCb 1 


1 1 Dem. 1 Dos. 1 ""3 -^^Z 1 Free 1 Comb. totSl II bem. 1 Bos. '*"3 1 ^^2 Free Comb. 1 T5tan 


' ' 1 1 ,c 1 \ 1 - L III 1 II 

1 16 1 1 1-76 1 1 1 1 .70 II 1 .20 1 .79 1 .90 | 

1 1 1 1 1 1 [— "II 1 — h- — 1 1 

\__[l__\ |.i"Al| 1 I 1 .87 II 1 .20 1 .63 1 .92 1 

|_}B_ j [.i'f ^ I 1 ' ' -^8 " ' -18 ' -77 \ .96 1 

|__»5_] l__l_._4_3j j 1 1 .77 II 1 .19 1 .76 "l"89'l 

j_ 20__j ]__l_-_3_9_[ 1 1 1 j.-Jf'.. '1 1 .20 1 .72" 1 l'"9l' 1 

' 21 1 1 1.42 1 1 J 1 1 .81 II 1 .17 1 - \ 1 94 1 

1 1 1- 1 1 1 1 1_,_„-|| 1 1 1 1..::!..| 

\_ll__\ j_3;_5f_j ] 1 j 1 •''^ 11 ' -^^ ' •■'^ ' 1 .92 1 

\__ll_\ [.i'ilj !_ ! [ l„-.ll_.|| L-.ll I _ 1 -^^ 1 1 -98 1 

1 24 1 1 1.28 1 I 1 1 1 .79 II 1 .18 1 1 1 .84 1 1 .98 1 
1 25 1 I 1.12 I 1 I 1 1 .75 II 1 .20 1 1 1 .82 1 1 .89 1 
1 26 1 1 1-26 1 1 1 1 1 .78 1! 1 .24 1 1 1 .88 1 1 .96 1 
1 27 1 1 1-1^ 1 1 1 1 1 .73 II 1 .23 1 1 1 .85 1 1 .93 1 
1 28 1 1 1-23 1 1 II 1 .74 II 1 .24 1 1 1 .86 1 1 93 1 
j 29 j j 1-17 j j j 1 I .72 11 1 .24 1 1 1 .83 1 1 .91 1 

! 31 I 1 1 1 1 1 1 II 1 1 1 1 1 1 1 

1 t 1 1 1 t 1 1 II 1 1 1 1 III 



TABLE 3.2: DISINFECTION PROFILE mx 1984 



(mg/L) 



HOE WPOS PROTOCOL 



Page 1 of 2 



1 M£-£MLdftIHATI6H M pOSr-trtL6RH^AT16N I 


I "*'^ r. ^K 


NH3 


SO^ 


RESIDUAL Cb II Cb 1 .... 1 „ 1 RESI6UAL Cb 1 


1 Den. 1 Oos. 


Free 


Conb. 1 Total II Den. Oos. ""3 ->"2 Free Comb. Total 1 


1 1 

1 1 1 i-15 








1 .80 H .22 .79 .95 j 


1 2 1 1.38 








1 1 ,72 II .23 1 .75 .92 1 


13 1 1 1.37 








1 1 .70 II .27 1 .69 .89 1 


14 1 1 1.38 








1 j .73 II .26 1 1 .75 .94 1 


15 1 1 1.27 








1 1 •''^ II -^^ ' ' -^^ ' -93 1 


16 1 1 1.51 








j -80 Ij .24 II .83 1 1 .99 1 


17 1 1 1.48 








I -72 {[ .26 j j .81 1 1 .92 1 


18 1 1 1.35 








1 .74 jj ,32] 1 -^2 ] 1 .90 j 


19 1 1 1.37 








1 •^^11 "^^1 1 '^^ 1 1 -^^ 1 


1 10 1 1 1.18 








1 .79 II 1 .40 1 1 ,31 1 I .97 1 


1 11 1 1 1.22 1 








1 .73 II 1 .40 1 1 1 .74 t 1 .92 1 


1 12 1 1 1.37 1 








I .75 II 1 •'^^1 1 1 .81 1 1 .94 I 


1 13 1 1 1.23 1 








1 .74 j 1 1 •'*° 1 1 1 '^^ 1 1 -^2 1 


(Ml 1 1.77 1 








1 "^^11 1 '^^l 1 1 -^^ 1 1 -^^ 1 


1 15 1 1 1,29 1 








I '^^ II I "^"^l 1 -^^ 1 I '^^ I 



TABLE 3.2 (cont'd.) 



MAY 1984 



_ (mg/L) 



Page 2 of 2 



PRt-LHLUK NATION 1) POST-CHLORlHAriDN | 


"«'t 1 u, 1 1 RESIDUAL Ch II Cb 1 „„ 1 :r-l RESIDUAL CI, 


^ Oem, Dos. ""3 1 ^O? Free 1 Comb. 1 Total II 5em. Tbos. 1 ""s 1 ^Op | free 1 Comh. TTnti.! 1 


! »6 ! ^-^^ 1 1 1 . 1 .78 |] 1 .42 1 1 1 .85 1 1 .96 1 
1 1 1 1 1 1 — 1 II 1 1 1 1 i__ 

j__i^__j |.!:fl! j ' 1 .80 II 1 .32 1 1 1 .88 1 1 .97 1 

|.-i^H^"---i '-':'' 1 r i "i i"'"7rtr"""r74'ri" l r".78"i "i":9rl 

l..!?,.l |.i-?°.] j [ j rvoVii r"4i"i 1 \'"~9r\ l"i.'o"6"i 

UL| I.^^l ..| |.._.....|...Z|":Z|r "l'^ ] 1 i"'^"i I'i^c^"! 

|..?L| \.}:.'l\ 1 { [ |..Z!|]!!Z]^Z!|Z^^j T"7^"l '['jr^ 

i'..??-. !......j. 3:3.1 j ] 1 1 l-.-7-l.ll |..-.1\.| 1 |._.-.«-L.|„.....|..i93_.j 

J.J7..J j.3;3ij j j ] [...•Ji.lj |__._4.2_.|_ j |...iZ|-™."-!-ZJ 

i.J!..j |.3.-.33.j j 1 j |...-.l2..j| j„-Al.| j |-..d5..jZ.*jIieC| 

1 31 I j 1.28 j j { ! { •^^ll" ""l"^ ! I \"".is"l l.sl"] 



TABLE 3.2: DISINFECTION PROFILE Junb 1984 



(mg/L) 



HOE WroS PROTOCOL 



Page 1 of 2 



1 PI lE-CHLOR NATION II PoSt-chlfthriiAttfiN i 


1 wit c 9 1 „,, ,„ RESIDUAL C 


9 II C 


2 «.. ,- RESIDUAL CI? 1 


1 Oea. Dos. ""3 50^ free 1 Co«b. 


Total II Den. 


Dos. ""3 ^2 Free Comb. Total 1 


1 1 1 1.27 1 

j-^ 1 j 


(1 

0.73 II 
i i_ 


.41 .74 1 .93 1 


12 1 1 1.20 1 1 1 

1 j 1 1 1 1 


0.71 II 
1 1 


.41 .76 1 .91 1 


13 1 1 1.60 1 1 1 1 

( .j 1 ) I j 


0.66 M 


.44 1 .70 1 ,90 j 


1 4 t 1 1.29 1 1 1 1 

1 1 j i I 1 I 


\j,'JlX\ 


•49 j ,69 j .95 j 


15 1 1 1.30 till 


\JJ}..\\ 


.49 1 .70 j .93 j 


16 1 1 1.58 1 1 1 1 

j 1 ( 1 1 j 


0.73 II 
. j j. 


•41 j 1 .72 j .93 j 


17 1 1 1.38 1 1 1 

1 j 1 j,. I 1 , 


0.70 II 


•41 j j •^^11 '^^ 1 


ill 1 1.64 1 I 


.±!LJj 


•46 j j .75 j 1 .94 j 


19 1 1 1.76 1 1 


..".:!?. Ij 


•40 j I .74 [ j ,92 j 


1 10 1 1 1.46 II II 
1 1 1 1 


0.77 II 
1 1 


•38 j 1 1 .76 1 j ,94 1 


1 11 1 t 2.01 II II 
1 1 I I 1 j 1 I 


jj.iX\ 1 


.38 j j 1 .81 j ]l,01 j 


1 12 1 1 1.78 1 1 1 1 1 
1 I 1 I 1 1 I 


.i-:i.\\ ] 


•39 j 1 j .89 1 1 -^^ 1 


1 13 1 1 1.53 t III 
1 [ I I __. j„_.„__ .— j 


0.76 II 1 


.38 I I I .37 1 jl.OO I 


1 u r 1 1.96 1 111 

I j i I . I i I 


0.75 II 1 


.48 I 1 1 .33 1 1 .96 1 


1 15 1 1 1.60 1 1 1 1 1 
1 1 1 1 1 1 1 1 


0,79 II 1 
II 1 


.40 j j .80 j ( .93 1 



TABLE 3.2 (cont'd.) JUNE 1984 



(mg/L) 



Page 2 of 2 



1 PRl-CHLORINATION M POSt-CHLOR NATiON " j 


uA.t r u, 1 „j^ 1 1 ftESI&UALCb II CI? 1 „.. ^„ RESIDUAL Ch 


1 1 De™. Dos. 1 ""3 1 ^"2 1 free 1 Comb. 1 Total II bera. I Dos. 1 ''"3 ^^2 Free i~Coinb. 1 Total 1 


! Ifi • ^-^^ 1 1 1 I.I 0-73 II 1 .38 1 .81 i 1 .93 1 

":"-| "'"! 1 1 1 t II 1 1 — .-1- 1 --I 

j__*^__j ^^59 1 1 1 1 1 0.75 11 1 .40 1 .80 1 1 -93 | 

j..l?„|_ l:ff_] ] 1 j 1 0.86 II 1 .39 1 '" 'sV'l I'l.'oT"! 

|..1!„] |.h5L| |__ |..^!™j"™!f!?:!!ji"ZJM^^ ""^"' •^^"' 

|.J?,.| \±tl\ 1 j .|..'""j""?:?'^'|| |""3^| "sV'j IT.'os"! 

|„?!.-|„....|.h?!.j ,.| ] .| |-.?:ZL||.'""|"Z|Z"" r"^'| i ^ 1 

|..?!..| |i:!i.[ f. j 1 |..?:Z3.|| |..j3p_| l""]'9.[\ |"^"| 

IM..\ |.h!L| .|. ] ] |L?:!.\|] ]__,43.] .'|"'1"."J!!!jjL'|"_"™^ 

\_J_l_\ ll:lL\ 1 1 1 i-.-:!Z|| ' •^^' ' 1-77 1 1 .94 

|-.fZ..j......|.h!Lj 1 1 ' 1 °-^^ " 1 .35 1 1 1 .73 1 1 .94 

[„2?_.j \_l:lt\ ] 1 1 ]..°:Z.^!| |_.:.^i! . ! | -^^ ' 'i-oo 

1 " 1 1 1 1 i " i ! ii 1 i \ I ! 1 



TABLE 3.2: DISINFECTION PROFILE ^^.Y 1984 



(mg/L) 



Page 1 of 2 



HOE WPOS PROTOCOL 



t 1 Mtt-tHidklMATION II POST-CHlOIMNAridN t 


1 DATE C, 1 RESIDUAL C 7 II t? 1 „,, 1 .„ 1 RESIDUAL Cb 1 


1 Dea. Dos. *"'3 ^''2 I free Co«b. Total It Dai. Dos. 1 ""3 1 ^^2 1 Free Comb. 1 Total 1 


I 1 1 1.62 1 1 0,72 II .43 1 1 1 .83 | .95 1 
1 t 1 1 — - II 1 1- -I-- 1 1 

1 2 1 1,50 1 1 1 0,70 II -50 1 1 1 .71 1 .91 I 
1 1 --t 1 1 "— 1 II — 1 -1 1 1 1 

13 1 1 1.64 j j j ' O-'^l 11 -53 1 1 1 .82 1 .99 1 

1 4 1 1 1.68 III '1 °-''4 II -51 • ' 1 -^^ ' "^^ ' 
1 5 1 I 1,86 1 1 1 ! 1 °-81 II -51 I 1 1 -97 1 1 1.05 1 

1 ' 1 1 ^'^^ III II °*^^ 11 '^^1 1 1 '^^ 1 1 ^'^^ 1 
1^1 1 """^^ II II **'" II "^■'" 1 1 1 "^^ 1 1 '^^ 1 

I * 1 l--'^®-i } - ^--1- — 1— 9-7?-|| -^?— 1 1 1— •.ll_-|._. . \..-yi 1 

19 1 1 1.53 II II 0.77 II .52 1 1 1 .80 1 1 .99 1 

1 1 1 1 1 1 1 II 1 1 1 1 1 1 

1 10 1 1 1.72 II II 0.71 II .54 1 1 1 .85 1 1 .96 I 
1 1 1 1 1 1 1 M 1 1 -1 1 "1 1 1 

1 11 1 1 1.61 It II 0.81 11 1 .42 1 1 t .84 1 1 1.00 1 

j 12 1 I 1.45 1 I II 0.73 II 1 -^"^ 1 1 1 '^^ 1 1 '^^ 1 

j 13 I j 1.57 j I 1 j ! ?.-Ji_|j |__-.15__! j_ |...-_85_,| L>-_11__| 

1 M 1 I 1.56 1 f } 1 .L.^jZi]] |_^_| 1 |__.^^_.| l-.-JLl 1 

j 15 1 1 1.51 [ 1 1 j j °'^^|j 1 •''^ 1 1 1 '^^ t 1 '^^ 1 



Table 3.2 (cont'd.) july i984 



(mg/L) 



Page 2 of Z 



1 1 PRl-CHLORINATION || POST-CHLORlNAtlON I 


""■t ... L? „„ l_ 1 RESIDUAL CI, II CI, 1 1 1 bT^mnr-rr. ! 


1 1 Oem. Dos. ""3 


1 -d 1 Free 1 Comb. I Total || Dern. I Dos. 1 ""3 1 ^"2 1 Free 1 Comb. 1 ToUll 


1 16 1 1.45 


1 1 II 0.70 II 1 .37 1 1 1 .76 1 1 .95 1 


1 17 1 1.50 


1 j 1 1 0.77 II 1 .36 1 t 1 .78 I 1 .98 1 


t 18 1 1 1.66 


1 1 1 j 0.75 II 1 .39 1 1 1 .76 1 1 .98 1 


1 19 1 1 1,35 


III 0.80 II 1 .41 1 1 1 .80 1 1 1.01 1 


1 20 1 1 1.42 


III 0.75 M 1 .48 1 1 1 .71 t 1 .94 1 


1 21 1 1 1.34 1 


' _ 1 j 0.73 II 1 '^^ ! 1 1 .71 1 1 .94 1 


! 22 1 1 1.46 1 

I--- — 1 .-| --|- -• 


j _ 1 1 0.75 jj 1 -.47 1 1 1 .75 1 1 .96 1 


1 23 1 1 1.66 1 1 
1 1 1 1 


! 1 I 0.77 jj 1 -^^ 1 I 1 .75 1 1 .96 1 


• 24 1 _ 1 1.54 1 




[25 I 1 1.49 j 


j j [ 0.69 II 1 •'*^ 1 1 1 -^^ 1 1 -^^ 1 






1 27 I 1 1.53 1 


j [ _ j 0.67 jj \ -^^l 1 1 .77 1 1 .94 1 






' 29__j j^l.56 1 


j__ j j 0.77 1 1 '^^ 1 1 1 .76 1 1 .94 1 






1 31 1 1 1.50 1 


I 1 0.83 11 1 .45 1 1 I .87'"| I'lVoV"! 



TABLE 3.2: DISINFECTION PROFILE 



AUSJST 1984 



(mg/L) 



Page 1 of 2 



mt WPOS PROTOCOL 



1 1 m-£riL6ftlNATI0M II POSt-tHLOhlNAtlOM 1 


1 DATE 1 th 


SO, 


1 RESIDUAL Cb II Cb 1 .... \ ._ I RESIDUAL CI? 1 


1 1 Den. Dos. ""3 


Free 


Conb. Total II De«. 1 Dos. 1 ""3 1 ^"2 Free Comb. Total I 


! I 1 1.62 

1 1 




1- __ 


0.79 II 1 -41 1 1 .80 1.00 1 
II 1 1 1 1 


1 2 1 1.82 

1 1 




1 


0.84 II 1 .43 1 1 .84 1.03 1 
1 II II 1 1 1 1 1 


1 3 t 1.26 1 

1 1 1 


• 


1 1 0.78 II 1 .38 1 1 1 .81 1 ll.Ol 1 
1 1 II 1 1 1 lit 1 


|..A.] 3-.ll| 






1 II 1 1 --,-- --, -,- , , 

1 0.78 II 1 .39 1 1 1 .74 1 1 .93 1 
__!___ _|| |. II III 


15 1 1 1.35 1 

1 j 1 1 






1 0.84 II 1 .40 1 1 1 .75 1 1 .94 1 


16 1 1 1.28 1 

1 1 






... . |_. — — 1 1 1-- 1 1 { 1 1 1 

1 0.80 II 1 .44 1 1 1 .81 1 1 .97 1 
1 II 1 1 II 1 1 1 


17 1 1 1.39 1 
|_._...| 1 j 




........ 1 _, _ ,, , _,_ __ , — --|- 1 1 1 

1 1 0.73 II 1 .50 1 1 1 .75 1 1 .94 1 


18 1 1 1.52 1 

1 1 --j- -j-- —- 




1 1 °'^^ 11 1 '^^ 1 1 1 '^^ 1 1 *^^ 1 


19 1 1 1.20 1 

1 1 1 i 1 




! 1 °'^^ 11 1 ■'*^ 1 1 1 '^^ 1 1 '^^ 1 


1 10 1 1 1.43 t 

j., .1 ..(•...,•_ I 




1 1 0.73 II 1 .32 1 1 1 .85 1 1 .95 1 


1 11 1 1 1.69 1 


1 


I 1 °*®^ II 1 '*^ 1 1 1 '^^ 1 1 -^^ 1 


1 12 1 1 1.42 1 1 
1 j 1 ______! « 1 




1 °"^^ II 1 "^^ 1 1 1 '^^ 1 1 ^'^^ 1 


IM.\ \±±\ 1 




1 °'^^ II 1 "^^ 1 1 1 "^^ 1 1 ^-^^ 1 


l.i:..\ \±^..i. 1 




1 .°j2f-|| 1— -ii-l— . 1 — 1— --^^ I 1 -^"^ 1 


1 IS 1 1 1.54 1 1 




1 0.67 j[ 1 •''^ 1 1 1 -'^ 1 1 -^^ 1 



■fl^^-rTi^rr 






T^W^ 



'^;-' •"=>'" 



— flT^Ti' ."j'-w"^ if'yil .3»" jnt-; ■ 



TABLE 3.2 (cont'd.) ausust 1984 



(mg/L) 



Page 2 of 2 



1 1 reiiCHUHlNAtlON II PoSt-CHiDRlKSTrai 1 


j j [-■" = — 1 — — LL£E — wiiiu. imai m uem. i uos. 1 ""3 ( •'"2 [ Free I Comb. 1 Total 1 

1 *^ ' ^'^^ 1 1 1 I.I 0-^3 |] 1 .55 1 1 1 .78 1 1 .92 1 

j„l'._| 3:.ll| 1 1 ' ' °-'^ " 1 -54 1 1 1 .75""| "i "ie'i 

|_l^.j |,i-JA[ ! ! „_ 1 ' °-" " 1 .46 1 1 |"'.'82"| |T03"| 

\.M_\_ ].3:.ll[ 1 _ ,' 1 1 "-77 II 1 .60 'i 'i i"""aT'| I'Vii'l 

|__f° j LVAlL 1 ' ' ' °*'^ " 1 -45 1 1 "["""fr I |'"93 1 

,'„?!..,' |.All| .[ I ...| \J:]!_ ]j ' j"-36""i l'"""'l""85"l IToT"! 

|_.ff_.| [„l-°AJ 1 ! . 1 ' °-84 " 1 .42 1 1 1 " "78""l 1 "97 1 

|..?LJ |.A™| ! 1 j ! O-''^ 1' 1 .35 1 1 'l""96 "1 r'gs 1 

|..?L.| \.}.-J}.\ 1 _| ] |..°-A''-|I 1 -^^ 1 ' 1 .80 1 1 .98 1 

\.JL.\ \.}jli\ j 1 1 [„o-.ll !! ! _'.39_| ] _ 1 .84 1 1 1.00 1 

\.Jt.\ \.}Jl\ 1 1 1 1 ^0.73 jj 1 .30 1 t 1 - 1 1 .99 1 

j 31 1 j 1.641 [ft! ^■''^ !! ! •''M ' l""72'| I "93"' 



TABLE 3.2: DISINFECTION PROFILE 



SEPTEMBER 1984 (mg/L) 
MOE WPOS PROTOCOL 



Page 1 of 2 



1 1 PftC-tHLOftlHATION II POSr-tHLORlriAtlON 1 


1 O^Tt 1 CI, 


RESIDUAL Cb II C, 1 ,.,, 1 „ | RESIDUAL CI, 1 


r 1 Den. Dos. ""3 ^"2 


Free Comb. Tota) || Dem. Dos. 1 ""3 1 ^0^ , p^ee 


Comb. Total t 


1 f 

1 I 1 1.72 1 

j 1 1 


1 0.73 II -47 1 1 t .71 


.93 1 


1 ^ 1 ^'^^ ' 


1 0.70 II .53 1 1 t ,85 


1 '^^ 1 


^ ! ! 1-65 1 


I ^'^^ II '^^ 1 1 1 '^^ 


1 '^^ 1 


_* j jj.^ j 1 


! 0.76 !j .42 ! ! ! .96 


1 ^*°° 1 


1 _ 5 1 ]l._75_j 1 


1 1 °"" II '^^ 1 1 1 •^*' 


1 '^^ 1 


[ f_ j j l._55_j [ 


I 1 °'^^ II •'*^ 1 1 1 '^^ 


1 '^^ 1 


17 1 1 1.92 1 1 

1 1 j I I 1 


1 1 0.78 II .42 1 1 1 .90 


1 1.00 1 


1 8 t 1 1.61 1 1 

1 1 1 i_.— ..1 .....1 


1 1 0.85 II .42 1 1 1 .92 


1 1.03 1 


19 1 1 1.46 1 1 1 
1 1 1 1 1 1 


1 1 0.80 II 1 .37 1 1 1 .89 


1 1.00 1 


1 10 1 1 1.40 1 1 1 
1 1 1 1 i 


] ] 0.81 11 j .39 1 1 1 .82 


1 '^^ 1 


1 11 j j 1.65 1 1 1 


1 1 °"^^ 11 1 -^^ 1 1 1 '^^ 


1 '^^ 1 


I 12 _j_ _ ]_1.35 j 1 1 


1 1 °*^^ It 1 •^■^ 1 1 1 '^^ 


1 '^^ 1 


1 " 1 1^'^' 1 1 1 


1 1 "'^^ 11 1 •'*^ 1 1 1 -^^ 


1 '^^ 1 


! " ! ! 1-50 ! ! ! 


! l_OiZ!_i! ! -34 1 ] ! _„.79 ! 


1 '^^ 1 


1 """""" I""-" 1 ""■"■■'" 1 '""""— "I"""**"! 1 1 II i i 1 1 1 

1 15 1 1 146 1 1 1 i • 76 " 1 30 ' ' 1 72 1 
1 1 1 1 1 1 1 1 • II 1 •''° 1 1 1 -^^ 1 


1 '^^ 1 



TABLE 3.2 (cont'd.) September 1984 j^^^) 



Pa9e 2 of 2 



1 1 PRE-CHLORINATIOH || POST-CHLORINATIOH | 


1 o*»t I CI? 1 1 1 RESIDUAL Cb II Cb 1 ,.,, 1 „ 1 RESIDUAL Cb 1 


I 1 De«. ( Dos. 1 ""3 1 -'"2 I Free 1 Comb. 1 Total || bem. I Dos. I '^"3 1 2°2 1 Free 1 Comb. T Total 1 


1 16 1 1 1-40 1 1 1 I.I 0.74 II 1 .38 1 1 1 .71 1 j .89 | 
I J7 1 1 1.41 1 1 1 1 1 0.78 II 1 .40 1 1 1 .82 1 1 .99 1 
1 *8 1 1 1.45 III II 0.79 II 1 .35 1 1 1 .85 1 11.02 1 
1 15 1 1 1.34 1 1 1 1 1 0.72 II 1 .39 1 1 1 .75 1 1 .92 1 
1 20 1 1 1.32 1 1 1 1 1 0.75 It 1 .40 1 1 1 .83 1 1 .98 1 
I 21 1 1 1.45 'I'll 0.72 M 1 .44 1 1 1 .76 1 1 .92 1 
1 22 1 1 1.41 III II 0.73 II 1 .41 1 1 1 .72 1 t .92 
1 23 1 I 1.46 III I 1 ^'^^ il j .40 1 1 1 .80 1 ' .97 

1 25 1 I 1.60 I 1 t 1 1 0.76 N 1 .39 1 1 1 .80 1 1 .97 
I 27 j [ 1.67 j 1 1 1 ' 0.74 " 1 .41 1 1 1 .87 1 1 1.00 
j 29 [ j 1.56 1 1 1 1 1 0.84 11 I -^^ ! ' 1 .85 1 I 1.02 

' 31 1 1 1 1 .1 1 1 ll" 1 1 1 1 1 1 

f ' 1 1 1 t 1 1 n 1 1 1 1 II 



TABLE 3.2: DISINFECTION PROFILE QCTOHer 1984 {mgfl) 

HOE MPOS PROTOCOL 



Page 1 of 2 



1 1 Pi«t-WL6ftlHATI0M II P0Sr-dHLdRlHAtl6N I 


1 •WTt 1 C|? 


RESIDUAL CI, II th 1 ,.,, 1 „ RCSFBUALCb 1 


1 1 Dea. Dos. ""3 ^2 


Free Comb. Total II Dea. IDos. 1 ""3 1 ^2 Free 


Coiib. Total 1 


1 1 j 1.58 

1 1 i 


1 °-''l II 1 -40 1 1 .75 


.93 1 


1 2 i 1.61 1 

j 1 1 


1 0.68 II 1 .44 1 j .71 


.90 1 


1 3 1 1.52 1 1 

t 1 1 1 


1 0.82 11 1 .48 1 I .91 


1.10 1 


1 4 1 1.62 1 1 

j 1 I I I «_ 


1 1 1 0.77 II 1 .34 1 1 .80 


1.01 1 


1 5 1 1 1.57 1 1 

1 1 1 j I 


1 1 1 0.71 II 1 .37 1 1 1 .79 


.94 1 


16 1 1 1.61 1 1 

1 1 j i i 


1 1 0.73 II 1 .40 1 1 1 .81 


1 .95 1 


17 1 1 1.45 1 1 

1 I I j 


1 1 0.74 II 1 .41 1 1 1 .76 


1 '^^ 1 


1 e 1 1 1.36 1 1 

1 j 1 I j 


1 I 0.80 II 1 •'*^ 1 1 1 -89 


j 1.00 1 


19 1 1 1.51 1 \ 

1 1 1 1 I 1 


! 1 ^'^^ 11 1 '^^ 1 1 I '^^ 


1 ^'^^ 1 


1 10 1 11.42 1 1 1 
|,_._-_| _..... (___.__| j j 


i 1 0.78 11 j .47 1 1 1 .79 


! -99 ! 


IA\..\ \},}1.\ 1 ] 


1 1 °'^^ II 1 "^^ 1 1 1 -^^ 


1 1 

|._,?6_ 1 


|J?..| \}.'ii.\ 1 j 


1 1 "'^^ II 1 '^^ 1 1 1 '^^ 


1 -96 1 


jJL| l\'}?.\ j„„...| 


1 ! ^'^^ It 1 "^^ 1 1 I '^^ 1 


1 '^^ 1 


1 14 j j 1.46 j 1 1 


1 0.71 jj [ .65 j ] 1 .69 


1 '^^ 1 


1 15 1 1 1.70 1 1 1 


1 1 '^'^^ 1 1 -^^ 1 1 1 -^^ 


1 1.04 [ 



TABLE 3.2 (cont'd.) 



(XrrOBER 1984 



(mg/L) 



Page 2 of 2 



t 1 PRE-CHLORINATIOH || POST-CHLORlNAttON I 


1 D*TE 1 C? 1 1 RESIDUAL Cl7 1 1 C? > „„ 1 ^n ' RESIDUAL CI? 1 


1 1 Dem. Dos. I ""s -"^Z | Free 1 Comb. 1 Total II Oeoi. TBITl ""3 1 ^0^ | pree 1 Cbmb.l T5t«l 1 


1 16 1 1-60 1 III 0.71- II .42 1 1 1 .81 1 1 .93 j 
1 17 1 1.63 1 III 0.73 II ,39 1 1 1 .80 | | .91 | 
1 18 1 1-41 1 III 0.73 II .40 1 1 1 .85 1 | .97 | 
1 19 1 ( 1.54 1 1 1 t 1 0.73 II .39 1 | t .84 | | .93 | 
1 20 1 1 1.57 III II 0.80 II .39 1 I 1 .90 | | .99 | 
1 21 1 1 1,56 1 1 1 1 1 0.80 It .40 1 1 1 .84 | 1 .96 1 
1 22 1 1 1.011 1 1 1 1 0.84 11 .36 t 1 1 .87 1 11.02 1 
j 23 I 1 2.36 i 1 1 1 1 0.74 II .41 1 1 1 .76 1 1 .95 1 
1 24 1 1 1.15 1 t 1 1 1 0.71 II 1 .40 1 1 1 .85 1 1 .92 1 
I 25 I j 1.60 1 j j 1 1 0-72 jj 1 .39 1 1 1 .75 1 1 .94 1 
j 26 [ [ 1.49 III II 0.70 II 1 .41 1 1 1 .80 I 1 .93 1 

j__27__j L3:jH ill! °*^-^|| 1 .41 1 1 1 .84 1 1 1.01 1 

|__28_j ! }-^^ 1 j 1 II °-^^ II 1 .41 1 1 1 .85 1 1 1.00 1 

' 29__j 1 1.40 j 1 1 1 1 0-83" 1 .35 1 1 1 .93 1 1 1.02 1 

j 30 1 j 1.49 I 1 I 1 0.76 II 1 .35 1 1 1 .86 1 1 .95 1 
1 31 1 1 1.49 1 1 t 1 1 0.83)1 1 .36 I | | .87 | | 1.01 j 



TABLE 3.2: DISINFECTION PROFILE wjvember 1984 {ajg/D 

MOE WPOS PROTOCOL 



Page 1 of 2 



1 1 PRE-CHLOR 


IMATI6N II Poit-i^HiftRtMATJrtW 1 


r DATE 1 C 




1 RESIDUAL t 


\ , II C ? „,, 1 „ 1 RESIDUAL th 1 


1 1 Dm. 


1 Dos. ""3 ^"2 


Free 


Comb. 


polal II Deal. Dos. "Hj , SO^ , p^^g | tomb. 1 Total 1 


1 1 1 


|l.36 

( ( 






1 0-80 II .28 1 ) .79 1 1 .97 l 
1- - - 1 1 1 1 1 


1 2 1 


1 1.59 1 

I 1 






1 0.80 II .29 1 1 1 ,82 1 1 .97 1 
1 I K j j I 1 


1 3 1 


1 1.27 1 1 
1 j 






1 0.81 M .29 1 1 1 .82 1 1 .99 | 
1 |i j 1 II 


t 4 t 


1.23 1 1 
j I 






0.74 II 1 .32 1 1 1 .76 1 1 .92 1 
1 11 |_ III III 


1 S ) 


1.34 1 1 
1 1 .. 




1 


1 II 1 1 1 1 — I 1 1 

0.73 II 1 .35 1 1 1 .74 1 1 .94 1 


1 6 1 


1.28 1 1 
j j j 






0.76 II 1 .35 1 1 1 .80 1 1 .96 1 


17 1 j 


1.21 1 1 
1 1 






0.72 II 1 -35 1 1 ! .83 1 1 .93 1 


1 e 1 1 


1.18 1 1 1 
1 I I 






- — --| 1 1 1 1 1 1_^ 1 1 

0.71 II I .42 I 1 1 .80 1 1 .93 1 


19 1 1 


1.17 1 1 1 
-_( I I 






-— -||-- 1 _.|._ 1--- 1 1 --_|- "~-| 

0.76 II 1 .46 j 1 ! .81 ! ! .97 | 


1 10 1 1 


1.27 1 1 1 
1 I I 






-||-- 1 1-- 1 -| 1 .-| 1 

0.72 II j -32 j 1 j .80 j j .96 1 


1 11 1 1 


1.15 1 1 1 
j j I 






0.74 jj I -33 1 ! ! .74 1 1 .91 1 


1 12 1 1 


1.29 1 1 1 
1 1 1 






II ~l"" 1 1 1 1 -■— - 1 »--•-.• 1 

0.76 II 1 .37 1 1 ! .84 ! ! .98 1 


1 13 1 1 


1 --. — 1 __ 1 

1.28 j 1 






--- — — jj-^ -j- 1 1 1--- 1 1 1 

0.75 11 1 .34 I ] I .81 ! ! .97 [ 


1 14 1 1 


1.28 j j 






0.76 jl ! .35 j 1 1 .88 1 I .98 | 


1 15 1 1 


-1 1 






------- 1 1 |-- 1 --- 1---^ — " |- ----| — .-...,|.. __| 

0.78 [j 1 -^^ 1 1 1 -78 1 1 .98 1 



TABLE 3.2 (cont'd.) NOVEMEasR 1984 



(mg/L) 



Page 2 of 2 



1 1 PRE-CHLOR NATION j | POSt-CHLOR NATidH I 


1 DATE I CI? 1 RESlftUALCb M Cb 1 ,.,, 1 ,^ RCSIDUaL Cb 1 


1 1 Dem. 1 Dos. 1 ""3 ^^2 Free Comb. 1 Total 1 1 bem. I Dos. 1 ""3 1 % Free 1 Comb. 1 Total 1 


1 16 1 1 1.33 1 1 1 0.80 11 1 .35 II .84 1 1 1.02 j 
1 1 1 1 |..:....| ,1 1 .| |__ 1 ..| 1 

17 1 1 1.10 II II 0.73 tl 1 .35 1 1 .79 1 1 .96 1 
1 1 1 1 -1 1 1 1 II 1 1 1 1 1 1 

18 1 1 1.08 1 1 1 1 1 0.70 II 1 .37 II .75 1 1 .92 1 
1 1 i --1 1 1 1 -11 1 1 1 1 1 1 

1 19 1 1 1.36 III II 0.78 II 1 .31 1 1 .87 1 1 1.00 1 

! 1- 1 1 -1 1- "1 1 II 1 1 1 — 1 1 1 

1 20 1 1 1.22 III II 0.67 II 1 .31 1 1 .76 1 1 .90 1 

1 1 1 1 1 — t "1 --II 1 1— — -1 1 1 1 

21 1 1 1.24 III II 0.69 II 1 .36 1 1 ,76 1 1 .90 1 

1 22 1 ) 1.63 III II ^'^^ ll 1 .35 1 1 .90 1 1 1.00 1 

! ^^ _j ].^:^L| 1 1 1 - . » 1 °'^^ II 1 '^^ 1 1 '^^ 1 1 ^'^^ 1 

! f^ ' i.l;25_| j [ j \..°i2^ 11 - 1 '^^ 1 1 '^^1 1 -^^ 1 

]_27__j |.lil2.! 1 j 1 ! 9:ZL|I j._--^l| 1 - •^"'^ 1 1 '^^ 1 

j 29 j 1 1.18 ] 1 1 1 0-"70 '1 1 .35 1 1 .78 I 1 .95 1 

1 31 1 1 1 1 " "i r It "t "j: 1 "l 1 1 

1 1 1 1 t 1 1 II 1 I 1 1 III 



TABLE 3.2: DISINFECTION PROFILE 



CBCEJEER 1984 



(mg/L) 



Page 1 of 2 



HOE WPOS PROTOCOL 



1 Wt-CHLdftlMATIOH II POSr-cHLOftlhATION 


I "^^^ .. "?R ! HH, SO 


1 RESIDUAL C 


7 II C, 1 ,,,, 1 „ 1 RESIDUAL CI, 


1 Om. Dos. 1 ""3 ^"z 


Free Comb. 


Total II Dea. Dos. 1 ""s 1 ^°2 \ Free 1 Comb. 1 Toial 


1 1 1 1.31 1 

1 1 1 




0.80 II .35 1 1 1 .78 1 1 .96 


1 Z 1 1 1.19 1 

1 1 1 1 _. 




0.74 II 1 .35 1 1 1 .81 1 1 .98 


13 1 1 1.21 1 

J 1 1 [ 




0.77 II 1 -^^ ] 1 1 -^^ 1 ' '^^ 


I A 1 1 1.17 1 

I 1 1 1 1 




0.74 II I -35 1 1 1 .88 1 1 .98 


1 5 1 1 1.23 1 1 

1 1 1 1 i 




1 1 ) J j _ 1 ( J. 

0.73 I I -35 [ 1 ' .84 1 • .95 


16 1 1 1.17 1 1 

1 j i 1 i 




0.71 II 1 -33 ! ' 1 -^^ 1 ' '^^ 


17 1 1 1.40 1 1 

1 1 1 j 1 




0.74 II ! -^^ 1 1 1 .91 1 1 1.00 


IB) 1 1.13 1 t 

1 1 •(_„_.. j I 




0-77 II 1 -29 1 1 1 -^^ 1 1 -^^ 


19 1 1 1.30 1 1 

j. 1 I I i__ 1 




0-78 11 1 -^^ 1 I 1 -^^ 1 1 '^'' 


1 10 1 1 1.21 1 1 

1 1 . .|...___| I 1 


1 


0-75 jj 1 -^^ j 1 1 •^'^ 1 1 ^-^^ 


1 U 1 1 1.21 1 1 1 




0-78 jj 1 -^^ 1 1 i -^"^ 1 1 ^'^^ 


t 12 1 1 1.28 1 1 1 
I 1 I .j 1 I 




0.73 jj 1 -3^ 1 1 1 -^^ 1 1 -^^ 


1 13 1 1 1.31 1 1 1 




0.76 jj 1 -3^ 1 1 1 *^^ 1 1 -^^ 


1 14 1 1 1.40 1 1 1 
1 1 |__. I I _«„| 


1 1 


0-76 jj 1 -^^ 1 1 1 -^^ 1 1 1-00 


1 IS 1 1 1.27 1 1 1 1 1 
1 1 1 II 1 1 1 


0.72 jt j •3'* I ] 1 -76 j 1 .93 



^^•:t,^_s:-^-r- 



>" v"*'^'* -"^'■^^.-'imrf ^^"f^' 



TABLE 3.2 (cont'd.) DECEMBER 1984 



(mg/L) 



Page 2 of 2 



1 1 PRE-CHLORIHATION || POST-CHLORlHAttON I 


l""'*- , ^'?, 1 „|, 1 -0 1 RESIDUAL Cb II Cb ,.,, 1 „ 1 RESIDUAL Clp 


1 Dea. 1 Dos. 1 ""3 1 -^^Z 1 free 1 Comb. 1 Total II bem. | bos. "tl^ , SO2 | f^ee 1 Comb. 1 Total 1 


1 16 1 °-91 II 1 I.I O-'^^ II 1 .34 1 1 .78 1 1 ,94 1 

1 17 1 1-31 1 1 i 1 1 0.78 II 1 .35' 1 |"'.'9'o*" |i*oi' 1 

1 1— — 1 --I 1 1 1 II 1 1 1 1 1 -1 

• 18 |__ 1 0-94 1 1 1 1 1 0.76 II 1 .31 | 1 .83 1 I .98 1 

1 19 1 1 1.16 1 1 1 1 1 0.68 n 1 .32 1 1 1 .74 1 1 .86 t 

j 20 1 1 1.14 1 till 0.74 II 1 .35 1 1 1 .80 1 1 .93 1 

[ 21 1 1 1.04 1 till 0.69 II i .31 1 1 1 .78 1 1 .93 1 

\_ll_\ \.}:?}_\ j j ]__ |_°_-Al.|L. 1 .-^^ 1 1 1 .71 1 1 .84 1 

\__ll_\ \.}:^].\ 1 1 1 1 0.79 II 1 -32 j 1 1 .71 1 1 .87 1 

\__ll__\ {_P.-_^f ! ] j 1 Lil-JA 11 1 '^^ 1 1 1 •" 1 ' .94 1 

] 27 j 1 1.46 1 lilt 0.73 II 1 ,33 1 1 1 .91 1 1 .94 1 

\_29 \ ! i*°i!_... 1 . . 1 1 1 °-^^ |! 1 -^^ 1 1 1 .79 1 1 .93 1 

[ 31 1 1 1.00 1 j 1 1 1 0.75 II 1 .32 1 1 1 .78 1 1 .94 | 



TABLE 4 

WATER PLANT OPTIMIZATION STUDY 

"T & CONTROL. ALKALINITY ADO. 

AND 

FLUORIDATION SUMMARY" 



TABLE 4.0: T81O CONTROU ALKALINITY ADJ. & 
FLUORIDATION SUMMARY (mg/L) 



HOE WPOS PROTOCOL 



Page 1 of 2 









mi- 






\m 




im 




1463 1 


JAN 


MIN. 


I HAX. 


I AVG. 


HIN. 


1 HAX. 


AVG. 


1 HIN. 


MAX. 


1 AVe. HIN. 


HAK. 


AVG. t 


1 PAC 
1 KMnOd 
1 Lime 


— 


1 - 


1 ^'^ 


0.86 


i'-* 


1.25 


! ^"^ 


2.7 


1 2.4 
















1 
















1 Soda Ash 










1 
















1 F Dos. 

1 F Res. 
1 


1.12 


1 1.21 


1 1.15 


1 1.03 


! 1.62 


1.20 


1 0.76 


0.82 


1 0.79 








1 1.05 


1.48 


I1.32 


1 1.06 


1.50 
1 


1.30 


0.90 


1.25 


} 1.03 






rtB 


1 PAC 
1 KHn04 
1 Line 
1 Soda Ash 


1 .04 


1 ^'^ 


to. 7 


1 — 


1 _ 

1 
1 
1 


- 


1 ^■■^ 


4.2 


2.1 








1 F Dos. 
1 f Res. 
1 


! 0.85 
1.09 


1.20 
1.42 


jl.13 
1.2_7_ 


1 1.00 
1.00 


! 1.44 

1.60 


[ 1.23 
1.27 


0.77 
0.83 


1.17 
1.32 


0.81 j 
1.13 






HAR 


1 PAC 
1 KMn04 
1 Line 
1 Soda Ash 


1 0.93' 


1.4 


1 1.40 


0.5 


1 3.1 
1 

1 


1.9 


1.0 


2.5 


1.4 1 








1 F Dos. 


1.03 


1.17 


1.08 


0.99 


1.40 


1.30 


0.78 


0.81 


0.79 1 








1 F Res. 
1- 


1.00 


1.50 


1.32 


0.95 


1.41 
... 


1.18 


0.82 


1.21 


1.03 1 






APR 


t PAC 
1 KMn04 

Line 

Soda Ash | 


1.3 


2.4 


1.9 


1.1 


3.1 


2.8 


2.4 


8.0 


3.6 1 
1 








F Dos. 1 


0.88 1 


1.09 1 


0.95 1 


1.29 1 


1.36 1 


1.32 1 


0.73 


0.83 1 


0.78 1 








F Res. 1 

i 


1.03 1 


1.48 1 


1.25 1 


0.95 1 


1.33 1 


1,15 


0.80 


1.60 


1.11 j 






MAY 


PAC 1 
KMn04 1 
LlM 1 
Soda Ash 1 


1.7 1 


3.9 1 


2.1 1 


0.60 1 


3.0 1 


1.9 


1.5 


3.5 


3.2 j 








F Dos. 1 


0.88 1 


1.02 1 


0.93 1 


1.29 1 


1.64 1 


1.32 t 


0.62 j 


1.67 ! 


0.94 ' 1 








F Res. 1 


1.10 1 


1.39 1 


1.25 1 


0.99 1 


1.42 1 


1.24 1 


0.50 1 


1.48 


1.02 j j 






JUN 1 


PAC 1 
KMn04 1 
Lime 1 
Soda Ash | 


3.6 1 


7.2 1 


5.4 1 


1.5 1 


8.1 1 


3.3 1 


3.4 j 


5.0 1 


4.4 j j 








F Dos. 1 


0.85 1 


1.55 1 


0.95 1 


1.20 1 


1.33 1 


1.29 1 


0.20 1 


1.09 1 


89 1 1 








F Res. 1 


0.98 1 


1.42 1 


1.24 1 


1.02 1 


1.38 1 


1.22 1 


1 


1.50 1 


1.03 1 1 







I 






TABLE 4.0 (cont'd.) (mg/L) 



Page 2 of 2 







1 


[m 


1985 




19B4 




1983 1 




1 MIN. 


1 HAX. 


AVG. 


HIN. 


imr 


AV6. 


MIN. 


MAX. 


Av6. UIH. 


m. m. 1 


JUL 


1 PAC 
1 KHn04 
1 Lime 
1 Soda Ash 


|2.3 


|6.4 


4.5 


3.S 


6,3 


5.3 


0.5 


5.5 


2.8 






1 F Dos. 


1 0.87 


10.97 


0.92 


1.23 


1.33 


1.27 


0.60 


1.55 


0.98 






1 F Res. 


IO.99 


1 1.34 


1.17 


0.98 


1.49 


1.20 


0.55 


0.55 


1.00 




AUG 


1 PAC 
1 KHn04 
1 Lime 
1 Soda Ash 


1 5.2 


tl7.2 


9,7 


1 4.7 


16.6 


9.8 


2.2 


36.7 


12.5 1 






1 F Dos. 


1 0.85 


1 1.00 


0.93 


1 1.10 


1.44 


1.21 


0.86 


1,81 


1 1.26 1 






1 F Res. 


1 0.82 


1 1.35 


1,17 


1 0.98 


1.55 


1.38 


0.96 


1.85 


1 1.25 1 




SEP 


1 PAC 
1 KM11O4 
1 Lime 
Soda Ash 


1 6.3 


1 9.3 


7.9 


6.0 


9.2 


7,6 


4.3 


9.8 


6.4 1 






1 F Dos. 


1 0.97 


1 1.13 


1.03 


1.06 


1.23 


1.11 


0.94 


1.42 


1.19 1 






1 F Res. 


0.88 


1.39 


1.13 


1.20 


1.60 


1.39 


0.98 


1.50 


1.21 1 




OCT 


PAC 

KHn04 
Lime 
Soda Ash 


3.8 


6.3 


5.0 


4.7 


6.1 


4.92 


4.3 


4.5 


4.4 1 






F Dos. 


1.02 


1.16 


1.09 1 


1.08 


1.18 


1.12 


0.93 


1.41 


1.16 ( 






F Res. 1 


0.95 


1.35 


1.14 1 


1.05 


1.49 


1.32 


1.05 


1.44 


1.27 1 


1 1 


NOV 1 


PAC 1 
KMn04 1 
Lime 1 
Soda Ash 1 


4.5 1 


3.2 1 


3.5 1 


2,9 1 


6,3 1 


4.7 1 


0.3 


4,4 


2.9 1 1 






F Dos. 1 


1.15 1 


0.88 1 


1.07 1 


1.09 1 


1.18 1 


1.14 1 


0.70 1 


1.63 


1.14 1 1 






F Res. 1 


1.50 1 


0.95 1 


1.19 1 


1.02 1 


1.38 1 


1.25 1 


0.91 1 


1.53 1 


1.25 1 1 




DEC 1 


PAC 1 
KHn04 1 
Lime 1 
Soda Ash 1 


3.4 1 


1.5 1 


2.2 1 


4.8 1 


7.1 1 


5.2 1 


1.2 1 


2.2 1 


1.7 1 1 






F Dos. i 


1.17 1 


0.88 I 


1.10 1 


1.11 1 


1.17 1 


1.14 1 


0.83 1 


1.44 1 


1.19 1 1 






F Res. t 


1.29 I 


0.92 1 


1.11 1 


0.98 1 


1.55 f 


1.28 1 


0.82 1 


1.45 1 


1.24 1 1 





TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE January 1986 



Page 1 of 2 
(mg/L) 



HOE WPOS PROTOCOL 



DATf ! PAf ^MnH 1 iMr ' ^^^ ' iJaiirn ' ^ FLUORIDE 1 


1 UAlt 1 PAL Wln04 LIME , f^^^^ 1 NalfCOj , jj^j^qg Residual 1 


1 1 1 1.20 1 III 1-12 1.43 1 

12 1 1 1 1 1 1.15 1.25 1 

13 1 1 1 1 1 1.16 1.37 1 

1 4 1 t 1 1 1 1.21 1.20 1 
1 1 1 1 1 1 I- — --t 

15 1 1 1 1 1 1.15 1.28 1 

16 11 1 1 1 1.17 1.39 1 

17 1 .1 .,, 1 1 1 1.14 1.45 1 

18 11 1 I 1.15 1 1.36 1 

19 11 II 1.15 1 1.32 1 

1 10 1 1 1 1 1 1 1.12 1 1.36 1 

1 -1- 1 1 1 --I 1 1 — "1 

1 11 1 1 1 1 1 1.15 1 1.06 1 

1 12 1 1 1 1 1 1.12 1 1.34 1 

1 13 1 1 1 1 1 1.14 1 1.28 1 

1 14 1 1 1 1 1 1.16 1 1.33 1 

1 15 I j 1 j 1 1.14 1 1.35 1 



TABLE 4.1 (cont'd.) January 1986 (mg/L) 



Page 2 of 2 



1 DATE 1 PAC 


KMnO lIMr ' ^^^ ' tJj,lirn FLUORIDE 1 


KMnO^ LIMt 1 ^5n , NallCOj j^^^^^^ | ftesldual 1 


1 16 1 


I 1.16 1 1.35 1 


1 17 1 


1 1.16 1 1.32 1 


1 18 1 


1 1.14 1 1.38 1 


1 19 1 


i 1.13 1 1.32 1 


1 20 1 


1 1.15 1 1.08 1 


1 21 t 1 


I I 1 1.14 1 1.35 1 
l___> . 1 ._! 1 -1 


1 22 1 


1 ~ — 1 "I 1 "1 

1 1 1 1.16 1 1.38 1 
1 1 1 _ _ 1 1 


1 23 1 1 


1 — . 1 _ 1 1 1 

1 1 1 1.14 1 1.48 1 
1 1 1 1 1 » 


1 1 ^1 1 1 1 1 1 1 

1 24 1 1 1 t 1 1.16 1 1.32 1 


1 25 1 1 1 1 1 1.16 1 1.30 1 


1 26 1 1 i 1 1 1.14 1 1.25 1 


1 27 1 1 1 1 1 1.17 1 1.05 1 


1 28 1 1 1 1 1 1.20 1 1.37 1 


i 29 1 i 1 1 1 1.15 1 1.36 1 


1 30 1 1 1 1 1 1.13 1 1.38 1 


1 31 1 1 1 1 1 1.14 1 1.36 1 



TABLE 4.1: T&O CONTROL. ALKALINITY ADJ. & Page 1 of 2 

FLUORIDATION PROFILE February 19B6 (mg/L) 

HOE UPOS PROTOCOL 



DATE 



PAC 



KNnOi 



I toti^ I 



"■^"^ I ASH 

r 



NaHCQ. 



T 



bosa ge 



Residual 



1.13 



1.25 



1.13 



1.34 
1.18 



3 
4 



1.14 
1.13 



1.38 
1.39 



5 
6 



1.15 
.85 



1.33 
1.20 



7 
8 



1.15 
1.14 



1.27 
1.33 



9 
10 



1.20 
1.14 



1.16 
1.33 



11 
12 



1.15 
1.08 



1.21 
1.12 



13 
14 
15 



1.15 
1.16 
1.13 



1.30 
1.19 



TABLE 4.1 (cont'd.) February 1986 (mg/L) 



Page 2 of 2 



1 nnTr 1 Dir ' irii Ji ' i lur 5°°* ' M*iirn ' FLUORIDE 1 


1 DATE 1 PAC 1 KH11O4 , LIHC f^^^^ ^ NallCOj , o^j^gg j ftesidual 1 


1 16 1 1 1 I i 1 1.10 1 1.42 1 
1 17 1 1 1 1 1 1 I.14I 1.32 1 
1 18 1 1 1 1 1 1 1.15 1 1.40 1 
1 19 1 I 1 1 1 1 1.12 1 1.35 1 
1 20 1 1 1 1 1 1 1.13 1 1.25 1 
I 21 1 1 1 1 1 1 l.isl 1.28 1 
1 22 1 1 1 1 1 1 1.14 1 1.30 1 
1 23 1 1 1 1 1 1 1.14 1 1.25 1 
1 24 1 1 1 t 1 1 1.14 1 1.32 1 
1 25 1 .4 1 1 1 1 1 l.isl 1.34 1 
1 26 1 .4 1 1 1 1 1 I.I5I 1.26 1 
1 27 1 .9 1 1 1 1 1 1.15 1 1.20 1 
1 28 1 1.1 1 1 1 1 1 I.I4I 1.09 I 

i:zi:::::::i:;::::t:;::;:i:::::::C:::t::""1"""""i 



TABLE 4.1: T&O CONTROL. ALKALINITY ADJ. & 

FLUORIDATION PROFILE march 1986 



Page 1 of 2 
(mg/L} 



HOt WPOS PROTOCOL 



Time ' J^J* [ HaHcOj 



DATE 



PAC 



KMnOi 



FLUORIDE 



Dosage 



Residual 



1 
2 



1.0 



1.15 
1.13 



1.00 
1.18 



.93 



3 
4 



1.26 



1.10 
1.08 



1.28 
1.18 



1.4 



5 

6 



1.4 



1.17 
1.08 



1.35 
1.32 



1.4 



7 

e 



1.4 



1.09 
1.07 



1.30 
1.22 



1.4 



9 
10 
11 



1.4 



1.03 
1.08 
1.05 



1.32 
1.36 
1.29 



1.4 
1.4 






12 

13 



1.4 



1.08 
1.09 



1.35 
1.22 



1.4 



14 
15 



1.4 



1.07 
1.07 



1.35 
1.20 



1.4 I 



TABLE 4.1 (cont'd.) march 1986 



(mg/L) 



Page 2 of 2 



' nATr ' Ptr ' ruufi ' i lur ' ^^^^ ' tj*rirn ' ''LUORIDE 1 


, DATC 1 PAC 1 KMnOj, | LIHC , ^j^ , NaMC03 | j^^^^^^ | ftgsldual 1 


1 16 1 1.4 1 1 t 1 1 1.05 1 1.50 I 
1 17 1 1.4 1 1 1 1 1 1.11 t 1.38 1 
1 18 1 1.4 1 1 j 1 1 1.08 1 1.50 1 
1 19 1 1.4 1 1 t 1 1 1.08 1 1.45 1 
1 20 1 1.4 1 1 1 1 1 1.07 1 1.34 1 
1 21 1 1.4 1 1 1 1 1 1.07 1 1.38 1 
1 22 1 1.4 1 1 1 1 1 1.09 1 1.35 1 
1 23 t 1.4 1 1 1 1 1 1.11 1 1.43 1 
1 24 1 1.4 1 1 1 1 1 1.06 1 1.19 1 
1 25 1 1.4 1 1 t 1 1 1.08 i 1.46 1 
1 26 1 1.4 1 1 j t 1 1.08 1 1.28 1 
1 27 ( 1.4 1 1 1 1 1 1.071 1.25 1 
1 28 1 1.4 1 1 1 1 1 1.08) 1.34 1 
1 29 1 1.4 1 1 1 1 1 1.121 1.40 1 
1 30 1 1.4 1 1 1 1 1 1.041 1.36 1 
1 31 1 1.4 1 1 1 1 1 1.09 1 1.30 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE april 1986 



Page 1 of 2 
(mg/L) 



MOEMPgS PROTOCOL 



! DATE ! PAC mnO LIMC ' ^™* ' MallCQ ' ,. FLUORIDE I 


1 UAit 1 KAL wino^ LIME | ^^^ | NallCOj ^^^^^^ ftesldudl 1 


1 1 1 1.4 1 1 1.08 1.34 1 

1 2 1 1.4 1 1 1 1.08 1.36 1 
I- « 1 |,-— — 1 — - 1 t 

1 3 1 1.4 1 1 1 1.09 1 1.48 1 

1 4 1 1.4 1 1 1 .89 1 1.35 1 
1 1 1 1 1 1 _ 1 , 

1 5 1 1.4 1 II 1 .89 1 1.22 1 

1 1 --1 1 1 ( 1— 1 1 

1 6 1 1.3 1 1 1 1 1 1.00 1 1.08 1 

1 1 1 1 1— 1— 1— 1 — 1 

1 7 1 1.4 1 1 1 1 1 .88 1 1.03 1 

1 1 1- 1 1 1— 1 1 1 

1 8 1 2.1 1 1 1 1 1 .91 1 1.20 1 

1- 1 1 1 1 1- --1 1— t 

1 9 1 2.1 1 1 1 t 1 .91 1 1.16 1 
1 1 1 1 ( |___ 1 1 1 

1 10 1 2.1 1 1 1 1 1 .93 1 1.38 1 

1 11 1 2.0 1 1 1 1 1 .91 1 1.30 1 
1 1 1 1_ 1 , |_ |. , 

1 12 1 2.0 1 1 1 1 1 .92 1 1.28 1 

1 13 1 2.0 1 1 1 1 1 .89 1 1.32 1 
1 1 1 1 1 1 1 1-- 1 

t 14 1 2.0 1 1 1 1 1 .90 1 1.34 1 

1 IS 1 2.0 1 1 1 1 1 .91 1 1.38 1 
1 1 1 1 1 1 1 1 1 



TABLE 4.1 (cont'd.) April 1986 



(mg/L) 



Page 2 of 2 



' nATr ' PAr 'iruji i tmp ' ^^^^ ' M*iirn ' FLUORIDE 1 


1 DATE , PAC , KHr>04 LIME , f^^^^ ^ NallCOj , n^saqe liesidual I 


1 16 1 2.0 1 i 1 1 .93 1.27 1 
1 17 1 2.0 1 1 1 1 .94 1.24 1 
1 18 1 2.0 1 1 1 1 .96 1.15 1 
1 19 1 2.0 1 1 i 1 .96 1.18 1 
1 20 1 2.0 1 1 1 1 .95 1.20 1 
1 21 1 2-0 1 t 1 1 .96 1 1.05 1 
1 22 1 1.8 1 1 1 1 .99 1 1.22 1 
1 23 t 2.0 1 1 1 1 1 .95 1 1.26 1 
1 24 1 2.0 1 1 1 1 1 .97 1 1.24 1 
1 25 1 2.0 1 1 1 1 1 .97 1 1.22 1 
1 26 1 2.0 1 1 1 j .96 1.28 j 

1 28 1 2.0 i 1 1 1 1 .94 1 1.24 1 
1 29 1 2.4 1 1 1 1 1 .97 1 1.19 j 
1 30 1 2.0 1 1 1 1 1 .97 1 1.32 j 
1 31 1 1 1 1 1 1 1 t 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE ^kY 19B6 



Page 1 of 2 
(mg/L) 



MOE MPOS PROTOCOL 



I IMF ' SODA [ n^„,n I FLUORIDE ~ 



DATE 



PAC 



KNnO. 



1 
2 



2.0 
2.0 



.88 



1.13 
1.12 



,99 



3 

4 



2.0 
2.0 



.93 



1.18^ 
1.25 



.96 
.88 



5 
6 



2.0 
2.0 



1.1 0_ 
1.24 



1.00 
.91 



7 
8 



2.0 
2.0 



1.15 
1.22 



,93 
,95 



9 
10 



2.0 
2.4 



1.32 
1.32 



,90 
,95 



11 
12 



1.9 
2.0 



1.39 
1.26 



.92 
,93 



13 
14 
15 



2.0 
2.0 
2.0 



1.35 
1.30 
1.20 



,97 
,94 



TABLE 4.1 (cont'd.) hay 1986 



(mg/L) 



Page 2 of 2 



1 DATE PAC KMnO^ LIME J^J* 


FLUORIDE 1 


'''>"'^°3 Bosaqe ftesidual 1 


1 16 1 2.0 


' .91 1.28 1 


1 17 1 1.8 


.96 1.30 1 


1 18 1 1-7 


.90 1.29 1 


1 19 1 2.0 1 1 

1 1 ., 1 1 


.92 1.22 1 


1 20 1 2.0 1 j 1 


1 .91 1 1-32 1 


1 21 1 2.0 1 1 1 


1 .96 1 1.30 J 


1 22 1 2.0 1 1 1 


1 .95 1 1.34 1 


1 23 1 2.0 1 1 1 


1 .90 1 1.19 1 


1 24 1 2.0 1 1 1 


1 .92 1 1.23 1 


1 25 1 2.0 1 1 1 1 


1 .91 1 1.17 1 


1 26 1 2.0 1 1 1 


1 .95 1 1.16 j 


1 27 1 2.0 1 1 1 


1 .93 1 1.35 1 


1 28 1 1-8 1 1 1 


1 .93 1 1.20 1 


1 29 1 2.9 1 1 1 


1 1.02 1 1.15 1 


1 30 1 3.9 1 1 1 


1 .93 1 1.32 1 


1 31 1 3.9 1 1 1 


1 .94 1 1.26 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE june 1986 



W)E WPOS PROTOCOL 



Page 1 of 2 
(mg/L) 



1 DATE ] PAC 


KMnD LIHr ' ^^'^ ' HjillfO ' FLUORIDE 1 


KHn04 LIMC 1 f^^^^ 1 NaliCOj , ^^^^^^ | ftgsldual I 


1 1 1 3.6 


i 1 1 1 -89 ] 1.28 1 


1 2 1 4.0 


1 1 1 1 .93 1 1.24 1 


1 3 1 3.8 


1 1 1 1 .87 1 1.21 1 


1 4 1 4.3 


1 1 1 1 .93 1 1.37 1 


1 5 1 4.0 


1 1 1 1 .96 1 1.32 1 


1 6 I 3.7 


1 I |i: 1 .91 1 1.23 1 


1 7 1 5.1 


1 1 1 1 1.55 1 1.20 1 


1 8 1 4.8 


1 1 1 1 -S? 1 1.02 1 


1 9 1 5.0 


1 1 1 1 .96 1 1.20 1 


1 10 1 5.2 


1 1 1 1 .97 1 1.42 1 


1 U 1 5.6 


1 1 1 1 .85 1 1.24 1 


1 12 1 6.1 1 


1 1 1 .97 1 1.20 1 


1 13 1 5.3 1 


1 1 1 .95 1 1.42 1 


1 14 1 5.1 1 


1 1 1 .90 1 1.32 1 


1 15 1 5.6 1 


t 1 1 .90 1 1.41 1 



TABLE 4.1 (cont'd.) June 1986 



(mg/L) 



Page 2 of 2 



' narr ' oar ' m n ' i Tur ' ^^^^ u urn FLUORIDE 1 


1 DATE , PAC , KHftO^ , LIME , ^j^ NaMC03 i^^^^^^ ftesldual 1 


1 16 1 5.7 [ I ( .96 1.08 1 
1 17 1 4.9 1 1 1 1 .91 .98 1 
1 IB 1 4.5 1 1 1 1 .98 1.12 I 
1 19 1 5.9 1 1 1 1 i -89 1.18 1 
1 20 1 7.2 1 1 1 1 .97 1.28 1 
1 21 1 6.9 1 1 1 1 .93 1.30 I 
1 22 1 6.8 1 1 1 1 .93 1.08 1 
1 23 1 7.0 1 1 1 1 .95 1.40 1 
1 24 1 7.0 1 1 1 I 1 .93 1.42 1 
1 25 1 7.0 1 1 1 1 .94 1.22 I 
1 26 1 5.2 1 1 1 1 .92 1.20 I 
1 27 1 5.6 1 1 1 1 '.90 1.18 I 
1 28 1 5.3 1 1 1 1 1.06 1.38 1 
1 29 1 5.2 1 1 1 1 -95 1.16 I 
1 30 1 5.2 1 1 1 1 -87 1.03 1 
1 31 1 1 1 1 t 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE july 1986 



Page 1 of 2 
(mg/L) 



MOE UPOS PROTOCOL 



DATE 



PAC 



KNn04 I LIHE 



I SODA I 

I ASH I "•"'-''a 



bosage 



FLUORIDE 



Residual 



1 
2 



5.2 



T 



T 



.95 



1.23 
1.18 



5.2 
5.2 



.91 
.96 



3 
4 



1.26 
1.28 



5.2 

5.2 



.91 
,91 



5 
6 



1.09 
1.16 



5.2 
5.1 



.96 
.93 



7 
8 



1.28 
1.25 



5.0 
5.0 



.95 
.89 



9 

10 



1.34 
1.22 



4.5 
5.0 



.95 
.91 



11 
12 



1.23 
1.17 



3.9 
4.8 



.91 
.91 



13 
14 
15 



1.10 
1.08 
1.07 



4.9 
4.4 



.95 
.93 



TABLE 4.1 (cont'd.) July 1986 



(mg/L) 



Page 2 of 2 



j DATE PAC KMnO^ j LIHE JJJ'^ 


Mxrirn ' FLUORIDE 1 


"""'^Os 1 Dosage 1 Residual 1 


1 16 5.0 1 


1 .95 1 1.20 1 


1 17 4.5 1 1 


1 .92 1 1.18 1 


1 le 1 4.4 1 1 1 


1 .89 1 1.18 1 


1 19 1 4.6 1 1 1 


1 .97 1 X.22 1 


1 20 1 6.4 1 1 1 


1 .87 1 1.12 1 


1 21 1 4.9 1 1 1 


1 .90 1 1.21 1 


1 22 1 4.7 1 1 1 


1 .96 1 1.13 1 


1 23 1 5.8 1 1 1 


1 .75 1 1.03 1 


1 24 1 5.5 1 1 1 ) 


1 .93 1 1.00 1 


1 25 1 5.1 1 1 1 


1 .89 1 1.28 1 


1 26 1 4.7 1 1 1 


1 .96 1 .99 1 


1 27 1 5.1 1 1 1 


1 .94 1 1.16 1 


1 26 1 4.6 1 1 1 


1 .89 1 1.20 1 


1 29 1 2.3 1 1 ' 1 


1 .91 1 1.26 1 


1 30 1 5.7 t 1 1 


1 .94 1 1.08 1 


1 31 1 5.7 1 1 1 


1 .92 1 1.20 1 



TABLE 4.1; T&O CONTROL. ALKALINITY ADJ. & 

FLUORIDATION PROFILE august 1986 



Page 1 of 2 
(mg/L) 



HOE WPOS PROTOCOL 



IIHE I gg^ I NdHCOj 
1 1 



DATE 



PAC 



KHnO. 



T 



FLUORIDE 



Dosage 



Residual 



5.7 



•i- 



.95 
,90 



1.22 



6.9 
5.6 



1.34 
1.29 



3 

4 



,96 
.85 



5.2 
5.7 



1.19 
1.35 



5 

6 



,94 
,95 



7.7 
9.5 



1.22 
1.18 



7 

e 



,96 
,90 



9.3 
12.4 



.99 
1.20 



9 
10 



,91 
,90 



16.9 
17.2 



1.22 
1.24 



11 
12 



,96 
.90 



14.0 
11.9 



1.28 
1.18 



13 
14 
IS 



,92 
,94 

,95 



11.9 
12.1 



1.01 
1.28 



jl.. 



TABLE 4.1 (cont'd.) 



AUGUST 1986 



(mg/L) 



Page 2 of 2 



' narr ' DJir lu n . lur ' ^^^'^ n urn TLUORIDE 1 


, DATE , PAC KM11O4 LIME , ^^5^ NallCOj j^^^^^^ | ftgsldual I 


1 16 1 11.5 1 1 .93 1 1.13 1 

1 17 1 9.1 1 1 .93 1 1.29 1 

1 18 1 9.2 1 1 .91 1 1.20 1 

1 19 1 10.7 1 1 .92 1 1.20 1 

1 20 1 9.2 1 1 1 .98 1 1.15 1 

1 21 1 9.1 1 1 .85 I 1.22 1 

1 22 1 9.4 1 1 .95 1 1.18 1 

1 23 1 8.0 1 1 .88 I 1.18 1 

1 24 1 8.7 1 1 .89 1 1.24 1 

1 25 1 9.2 1 1 .91 1 1.16 1 

1 26 1 9.2 1 1 .93 1 .82 1 

1 27 1 9.2 1 1 .90 1 1.04 1 

1 28 1 8.6 1 1 1.00 1 .96 1 

1 29 1 9.2 II .99 I 1.23 1 

1 30 1 9.0 1 1 .98 1 1.10 1 

1 31 1 8.5 1 1 .97 1 1.05 1 
III III 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & Page 1 of 2 

FLUORIDATION PROFILE September 19B6 (mg/L) 

HOC UPOS PROTOCOL 



DATE ! PAC ! KMnO^ ] LIME 



SODA I 
ASH 



I NaHCOj 



FLUORIDE 



Dosag e 



flesldual 



1 
2 



8.4 
9.3 



I 



1.05 
1.01 



1.10 



1.05 
1.12 



3 
4 



9.3 
9.3 



1.04 
.97 



1.08 
1.38 



5 
6 



9.3 
9.1 



.98 
• 97 



1.08 
1.03 



7 
8 



8.8 
9.0 



.99 
.94 



.88 
1.04 



9 
10 



9.2 
9.2 



1.03 
1.01 



1.05 
1.32 



11 

12 



9-3 
9.3 



.97 
.95 



1.15 
1.09 



13 
14 
15 



8.1 
9.0 
9.0 



1.01 
1.02 
1-02 



1.06 
1.23 



.-«. j^-. 



TABLE 4.1 (cont'd.) September 1986 (mg/L) 



Pdge 2 of 2 



' nATr PAP Uwnn ' i imp ' ^°^^ ' rjniirn ' FLUORIDE 1 


1 DATC PAC 1 KMrvO^ , LIMC , ^^^^ , NallCOj , fj^^^gg | ftesidual I 


1 1 1 1 1 1 t 1 

I 16 8.6 1 1 1 1 1 1.02 1 1.08 1 
1 17 6.7 1 ) 1 1 .99 1 1.10 1 
1 • 18 6.8 1 1 1 1 1.09 1 1.08 1 
1 19 6.5 1 I 1 1 1.05 1 1.13 1 
1 20 6.5 1 1 1 1 1.07 1 1.29 1 
1 21 6.7 1 1 1 t 1.09 1 1.39 1 
1 22 1 6.4 III 1 1.12 1 1.23 1 
1 23 1 6.7 1 1 1 1 1.07 1 1.28 1 
1 24 1 6.7 1 1 1 1 1.09 1 1.18 1 
1 25 i 6.6 ill 1 1.03 1 1.14 1 
1 26 1 6.7 1 1 1 1 1.12 1 1.17 1 
1 27 1 6.3 III 1 1.09 1 1.02 1 
1 28 1 6.5 1 1 1 1 1.06 1 1.16 1 
1 29 1 6.7 1 1 1 1 1 1.13 1 .99 1 
1 30 1 6.5 1 1 1 1 1 1.06 i .97 1 
1 31 1 1 1 1 1 1 1 1 



TABLE 4.1: T&O CONTROL. ALKALINITY ADJ. & 

FLUORIDATION PROFILE october 1986 



Page 1 of 2 
(Dig/L) 



HOE WPOS PROTOCOL 



1 DATE PAC KMnO^ LIME ' JJJ* 


1 1 FLUOftltJE 1 


1 "^"i-Oj 1 o^j^qg , Residual 1 


1 1 6.5 1 


III 1 

1 1.03 1 1.09 1 


1 2 4.8 j 1 


1 1.07 I 1.01 1 


13 4.3 1 1 


1 1.11 1 1.10 1 


1 4 3.8 1 1 


1 1.12 1 1-13 1 


1 5 4.1 II 


1 1.02 I 1.12 1 


1 6 1 4.2 1 1 1 

j i 1 1 __ |_ 


1 1.08 1 .95 1 


t f 1 4.2 1 1 1 ; 

1 1 1 1 l_ _ _^ _ 


f 1 1.08 1 .98 1 


1 8 1 5.7 1 1 1 

1 __ _| 1 1 1 


i 1.15 1 1.04 1 


r 9 1 6.3 1 1 1 

I I ^_| 1 1 


1 1.02 1 1.02 1 


1 10 1 6.1 1 1 1 


1 1.15 1 1.22 I 
( 1 1 


1 11 1 6.0 1 1 1 t 1-05 1 1.10 1 
1 I j 1 _ 1 1 ---j - -j 


1 12 1 5.9 1 1 1 1 1.10 1 1.20 1 


I 13 1 5.9 1 1 1 1.11 1 1.17 1 

II II . 1 1 1 


t 14 1 6.1 1 1 1 1.07 1 1.32 1 


1 15 I 6.0 1 1 1 1 1.13 ( 1.13 1 



•ii.. 



TABLE 4.1 (cont'd.) October 19B6 (mg/L) 



Page 2 of 2 



' n.Tr D.r lu n ' i lur ^ODA j FLUORIDE 1 


1 DATE PAC KHoO^ | LIME ^jH """^"s 1 Dosage ( ftesidual 1 


1 1 III 

1 16 5.0 j 1 1 1.09 1 1.22 1 
1 17 4.9 1 1 1 1,13 1 1.35 1 
1 IB 1 4.9 1 1 1 1.02 1 1.22 1 
1 19 I 4.7 II t 1 1-16 1 1.20 1 
1 20 t 4.9 1 1 1 1.10 1 1.23 1 
1 21 1 5.0 1 1 1 1.09 1 1.20 1 
1 22 1 5.1 1 1 1 1.08 1 1.18 1 
1 23 1 5.0 1 1 1 1.11 1 1.12 1 
1 24 1 4.6 1 1 1 1.09 1 1.12 1 
1 25 1 4.6 I 1 ( 1.05 1 1.19 I 
1 26 1 4.4 1 1 1 1.08 1 1.04 1 
1 27 1 4.6 1 1 1 1-06 1 1.15 j 
1 28 1 4.7 1 1 1 1 1.12 1 1.12 t 
1 29 1 4,7 1 1 i 1-08 1 1.05 1 
I 30 1 4.7 1 1 1 1.12 1 1.18 1 
( 31 1 4.6 1 1 1 1-12 1 1.26 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE Novetubet: 1986 



Page 1 of 2 
(mg/L) 



HOE WPOS PROTOCOL 



1 DATE 1 PAC 


KMnn ' ilMf ' ^°°* Miiiirn FLUORIDE j 


rCHnO^ 1 LIKE , ^j^ NallC03 ^^^^^ ftesldual 1 


1 1 1 4.0 


1 1 i 1-06 1.22 1 


t 2 1 3,5 


1 1 1 1.09 1.17 1 


I ^ 1 ^'^ 


II 1.04 1.36 


^4.5 


1 j j j 1.13 j 1.38 1 


1 ^ j 3.6 


1 1 1 1.03 1.40 1 


1 ^3.6 


I 1 1 1 ^''^^ I ^'^^ 1 


1 ' ] 3.6 


j j j 0.93 ' 1.00 1 


1 ° 1 ^'^ 


j 1 j 0.88 j 1.02 j 


1 9 1 3.4 


j j j 0.96 j 0.95 j 


1 *° 1 '■'' 1 


*i 1 j 1.05 ! I.IX) ! 


1 " 1 '-' 1 


1 ( ( 1 1 

1 1 1 1-^2 1 1-20 1 


1 ^^ 1 '-' 1 


1 1 1 ^"^^ 1 ^'^^ 1 


1 13 1 3.4 1 


11)1 1.06 1 1.22 1 


1 " 1 ^'^ 1 


1 1 1 1 ^'^^ 1 ^''^'^ 1 


1 *^ 1 '-^ 1 


1 1 1 1 1.08 1 1.26 1 



TABLE 4.1 (cont'd.) Nove.iiber 1986 



(mg/L) 



Page 2 of 2 



' nxrc 1 D.r Lii n i lur ^^^^ ' iJ urn • FLUORIDE 1 


, DATE 1 PAC KMnO^ LIME ^^^^ ^ NdlOj , j^^^^^^ | ftesidual I 


1 16 1 3.4 1 1 1 1.10 1 1.20 1 
1 17 I 3.4 1 1 1 1.10 1 1.2B 1 
1 18 1 3.4 1 1 1 1-lU 1 1.39 1 
1 19 1 3.3 j I 1 1.06 j 1.19 j 
1 20 1 3 2 1 j 1.14 1 1.00 j 
1 21 1 3 3 I 1 j 1.06 { 1.02 j 
1 22 1 34 1 1 1 1.12 j 1-18_ ! 
1 23 1 3 3 I 1 1.07 1 1.09 j 
1 24 1 3 4 1 1 1 i.n j 1.18 j 
1 25 1 3.4 1 I 1 1.11 I 1.22 j 
1 26 1 3.3 1 I j 1.15 1 1.18 j 
1 27 1 3 4 1 I I i.oa j 1.16 j 
1 28 1 3.4 1 j 1 1.09 j 1.22 j 
1 29 1 3_4 1 1 j 1.13 j 1.20 j 

1 30 1 34 111 ^■^° 1 "^-P---- 
1 31 1 1 1 1 1 1 



TABLE 4.1: T&O CONTROL ALKALINITY ADJ. & 

FLUORIDATION PROFILE Deceniber 1986 



Page 1 of 2 
(mg/L) 



HOE UPOS PROTOCOL 



SODA I 
ASH 



DATE 



PAC 



KMnO^ I LIME 



NaHCO; 



FLUORIDE 



T 



Dosage 



Residual 



3.4 
2.1 



i.oa 

1.00 



0.92 
1.10 



3 
4 



3.3 

3.4 



1.12 

1.15 



I.IO 
1.13 



5 
6 



2.1 
1.6 



1.02 
1.17 



1.10 
1.23 



7 
8 



1.5 
1.7 



1.14 
1.07 



1.19 
1.08 



9 
10 



1.6 
1.8 



1.05 
1.13 



1.05 
1.14 



11 
12 



2.5 
2.1 



1.14 
1.04 



1.10 
1.08 



13 
14 
15 



2.1 
2.1 
2.2 



1.16 
1.11 
1.06 



0.98 
1.19 
1.05 



TABLE 4.1 (cont'd.) 



DeceH!b«c 1986 



(mg/L) 



Page 2 of 2 



' narr ' cir ' ru n i lur ^^^'^ UMirn ' FLUORIDE 1 


1 DATE 1 PAC I KMiiO^ LIHC f^^^^ NaMCOj j jjosaqe 


Residual 1 


1 16 1 2.2 1 1 1 1.06 
1 |_ j 1 


1.12 1 


1 17 1 2.1 1 1 1.14 


1.05 1 


1 18 1 2.1 1 1 1.13 


1.12 1 


1 19 1 2.2 i ' 1.13 


1.13 1 


1 20 1 2.0 1 1 1.15 


1-18 1 


j 1 _ |_ — 1 — - - 1 -- 

1 21 1 2.1 1 ' 1.00 


1.10 j 


1 22 1 2.1 1 1 1-08 


1.24 j 


1 23 1 2.1 1 1 1.12 


1.24 1 


1 24 1 2.1 1 1 1.19 


1.29 { 




1.13 j 


1 26 1 2.0 1 1-06 


1.05 1 


I 27 1 2.1 1 1 1.16 


1.05 1 


j 28 1 2.0 j _ j 1.17 _ 


1.05 { 


I 29 j 2.0 j j 1.07 


1.00 j 


1 30 1 2.U 1 1 1.12 


1.14 { 




1 . 21 j 



TABLE 4.1: T&O CONTROL. ALKALINITY ADJ. & 

FLUORIDATION PROFILE jj^^^^ 1935 



Page 1 of 2 
(<ng/L) 



HOC WPOS PROTOCOL 



' DATt ' PAC KMnn 1 IMF ^^^^ ' NiillfO FLUORIDE 1 


1 DATt 1 PAC KMn04 LIH[ ^5^ | NallCOj jj^j^^g ftesiduay 1 


j 1 1 = j 131 128 1 
1 2 1 1 1 1.20 1.30 1 
1 3 1 1 1 1 1.11 1.25 1 

14 1 1 1 J 1.13 1.34 1 

15 1 1 1 1 1.62 1.22 1 
1 6 1 1 I 1 1.16 1 1.20 1 
j 7 1 1 1 1 1.19 1 1.15 1 
1 a 1 1 1 1 1 1.16 1 1.30 1 
1 9 1 1 1 1 1 1.07 1 1.34 1 
j 10 j 1 j [ } 1.43 1 1.35 I 
1 11 1 1 j 1 j j 1.35 j 1.35 1 
j 12 1 j 1 1 1 1.38 j 1.26 1 

I *^ I ! ! 1 ! 1 1.20 ! 1.28 1 

1 — — — — — ~ 1 — — —— — —— 1— — *<... ^1 — 1 ^^*^ ^* m. ^.^ 1 ^^ 1 1 1 



TABLE 4.1 (cont'd.) jamjary I9fis 



(mg/L) 



Page 2 of 2 



' DATt ' PAC ' KMnO LIME ^^"^ ' MnllCD FLUORIDE | 


1 DArt 1 PAC , W1n04 LIML ^jj, | HJIIICO3 ^^jj^qg | ftesHual 1 


1 *fi j .86 I 1 t 1.08 1 1.30 1 
1 *' ] 1-4 1 1 1 1 1.08 1 1.21 j 
1 1^ 1 1.4 j j 1 j 1.05 1 1.20 1 
1 J^ 1 1.2 j 1 _ j 1 . - ^-^^ 1 ^-1° 1 

|__??..|..hl_| 1 1 1 1_-2_0_|____1_-.13__.! 

! ?|__! Ij4__j j j 1 _l_-iP_|____l_-_35__.| 

! Jf_ _]_ _1^1_ ! j ! 1 1_-P_3_|____1_-_3P___| 

!_J^ _] j ! 1 __! 1_-1P_|.._A..33..| 

! ?f__! 1 j 1_._26_! .1..4_8... 

1 25 t 1 1 1 1 1 1.02 1 1.29 1 

1 26 1 1 1 1 1 1 1.17 1 1.36 1 

1 27 1 1 1 1 1 1 1.29 1 1.34 1 

1 28 1 1 1 [ 1 1 1.33 I 1.50 1 

1 29 1 1 1 1 1 1 1.17 1 1.06 j 

1 30 1 I 1 1 1 1 1.17 1 1.45 1 

31 II 1 I ^-^^ 1 ^-^^ 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE FEBRUARy 1985 



Page 1 of 2 
(mg/L} 



HOC UPOS PROTOCOL 



j DATE 1 PAC 


icuji iiur ' 5°^* M*iirn ' FLUORIDE [ 


KMiiO^ LIME 1 ;^SH Na»C03 , f^^^^^ j Residual 1 


1 1 


J 1 1 1 
1 1 1.16 1 1.18 ( 




1 1 1 1.22 ) 1.20 I 




1 1 1 1.34 ( 1.35 1 




J 1 1 1.29 1 1.36 1 


i 5 1 


1 1 I 1.26 1 1.58 1 




1 1 1 1.19 1 1.25 1 




1 1 i 1.20 1 1.15 1 




1 1 1 1 1.15 1 1.10 1 




1 1 1 1 1.17 1 1.22 1 




1 j 1 1.18 1 1.22 1 




1 1 1 1 1.20 1 1.15 j 




1 1 1 1 1.20 1 1.28 ] 




'III 1^-20 1 1.18 1 




1 1 1 1 ^•■^'* 1 ^-^^ 1 




1 1 1 ^'^^ 1 ^'^^ 1 



.-ss. 



TABLE 4.1 (cont'd.) February 1985 (mg/L) 



Page 2 of 2 



' DATf ' PAf ICMiLO ' 1 IMF ^^^^ M.lim ' FLUORIDE 


, DATE 1 PAC KMnO^ | LIHC ^j^ HallCOj | 1^^^^^^^ | ftesidual 


1 16 1 1 1 1 1 1.22 1 1.33 
1 17 1 ) 1 1 1.38 I 1.18 
1 IB 1 II 1 1.44 1 1.24 
1 19 1 II 1 1.27 I 1.40 
1 20 1 1 1 1 1 1.18 1 1.60 
1 21 1 I 1 1 I 1.21 1 1.00 
1 22 1 1 1 1 I 1.00 [ 1,12 
1 23 1 1 1 I 1 1,17 I 1.25 

1 ^^ 1 1 1 1 1 ^-^^ 1 -ill-— 
j 25 1 1 I 1 I 1 24 j 1.25 

1 26 1 1 j 1 ! __1l29 ' 1^3 __ 

1 27 j 1 1 1 ! .Ai^l.! ._ii2§.__ 

|_2^ _| |_ 1 1 |___1l38_! .Ii44___ 

1 29 1 1 1 1 1 1 

1 30 1 1 1 1 1 1 

1 31 1 1 1 j I j 



TABLE 4.1: T&O CONTROL ALKALINITY ADJ. & 
RUORIDATION PROFILE 



MARCH 1985 



Page 1 of 2 
(ng/L) 



HOE HPOS PROTOCOL 



j DATE PAC KHn04 LIME 


soDa 

ASH 


NaHCOj 


FLUORIDE 1 


Oosaqe 1 Residual I 




■ 


; 


1.27 1 1.38 1 








1 1.29 1 1.32 1 








1 1.30 1 1.30 1 








1 1.18 1 1.05 1 


1 S 1 1 V 
i_ 1 1. _^ -_i_ . 


I 




1.08 1 1.05 1 


1 1 1* l~ — 

16 1 1 1 

l_ 1 1 1 





.99 1 1.00 1 


1 1 1 1 

17} 1 1 




1 


1.33 1 1.12 1 




i___ 

1 
1 . 


1.29 1 1.30 1 




• 1 * 


1.33 1 1.09 1 






1.36 1 1.19 


1 11 1 1 1 1 
1 1 ,..i_. _i _^i 


^1 i 


1.31 j 1.33 j 


1 1 .-- 1_. — -| _.- 1 , 1 

1 12 1 1 1 1 1 1 


1.35' 0.98 j 




1.30 j 1.00 j 




1.32' 1.28 j 


1 15 1 1 1 Jk 11 
1 1 1 1 II 


1.33' 1.08 j 



TABLE 4.1 (cont'd.) makih 1985 



(mg/L) 



Page 2 of 2 



' DATf PAP ' KMnn ' 1 IMF ^°°* N/,iirn FLUORIDE I 


1 DATE PAC , KMnO^ | LIMf ^^^^ KallCOj j^^^^^^ hesldual | 


11^ 1 1 1.34 1.17 1 
j 1' j j 1 1.40 1.25 j 

1 *^ 1 1 1 1 ^'^^ ^-^^ 1 

1 ** 1 1 1 1 ^-^^ ^-^^ 1 
1 J° j 1 ] j 1.33 1..23__.| 

! _f|__| _j 1 1 1.-35 ! .1.00 j 

1 22 1 1 1 1 1 
__ff__ __ __ J _..l_-38, .._1_.23 _ I 

! ^^__ ! L3i_— _l_-28__. 

1 24 1 1 1 1 1 1.32 1 1.34 1 

1 25 1 .5 1 1 1 1 1.34 1 1.24 1 

1 26 1 1.4 I 1 1 1 1.32 1 1.32 1 

1 27 1 1.4 1 1 1 1 1.33 1 1.24 1 

1 28 1 1.4 1 1 1 1 1.29 1 1.41 1 

29 1 2.5 1 j I 1.34 j 1.00 j 

1 30_ 1 _3^1_ 1 j 1 j j 1.33 ] 1.10 ] 

j 31 1 2.9 1 1 1 I 1 1.29 1 .95 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 
FLUORIDATION PROFILE 



APRIL 1985 



Page 1 of 2 
(mg/L) 



DATE 



HOE UPOS PROTOCOL 



PAC 



KMnO, 



'^'"^ I ASH 
1 



Hnitrn ' - FLUORIDE 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

IS 



3.1 
3.1 
3.1 
3.1 
3.1 
2.9 
3.0 
3.1 
3.1 
3.1 
2.7 
1_.1_ 
_1_.8_ 
_0__ 




1.32 
1.31 
1.36 
1.34 
1.30 
1.29 
1.32 
1.32 
1.30 
1.32 
1.32 
1.32_ 
_1.3_4 

_1_._30_ 
1.35 



1.28 

1-00 

1.26 

1.16 

1,05 

1.18 

1.15 

1.08 

1.02 

1.19 

.95 

_1.05_ 

_1._3_2_ 

1.09 



J! 



TABLE 4.1 (cont'd.) 



APRIL 1985 



(mg/L) 



Page 2 of 2 



\ DATE ' PAC KMnO^ LIHE 


^^^'^ ' NAiirn ' FLUORIDE 1 


ASH 1 "^'"'"S 1 Dosage 1 hesidual 1 


1 16 1 1 


i 1 1.31 1 1.10 1 


1 17 1 1 1 


1 1 1.33 1 1.08 1 


1 18 1 1 1 


1 1 1.33 1 1.24 1 


1 19 1 1 1 


1 1 1.31 1 1.28 1 


1 20 1 1 1 


1 1 1.33 1 1.15 ' 


i 21 1 1 1 


} j 1.25 j 1.00 j 


1 22 1 1 1 


1 1 1.33 1 1.00 1 


1 23 1 1 1 


} 1 1.33 1 1.05 1 


1 24 1 1 1 


1.34 1.13 


1 25 1 1 1 


1 1 1.36 1 1.20 1 


1 26 1 1 1 


1 1 1.33 1 1.11 1 


1 27 1 1 1 


1 1 1.35 1 1.18 1 


1 28 1 1 1 


1 1 1.30 1 1.33 1 


1 29 1 1 1 


1 I 1.33 1 1.20 1 


1 30 1 1 1 


1 1 1.34 1 1.26 1 


1 31 1 1 1 1 





TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE ^^ 1985 



HOE WPOS PROTOCOL 



PAge 1 of 2 
(mg/L) 



j DATE PAC 


KMn04 LIME 


SODA FLUORIDE 1 


;^SH N«>«-03 Dosage Residual 1 


1 1 1 

1 _ 1 




1.33 1.28 j 


1 1 — 

1 2 1 

i.. 1 




1 1.31 1.42 1 


1 1 

1 3 1 

1 1 




1.33 0.99 ( 


1 1 

1 4 1 

1 1 




1.36 1.32 1 


1 1 

1 5 1 




1.64 1 1.09 1 


1 6 1 
1 




1 1 1.32 1 1.28 1 


1 1 

1 7 1 

1 1 


1 


1 1 1.33 1 1.20 1 


1 1 

1 8 1 

1 -. 1 _ 


1 

1 
__ 1 


1 1 1.32 1 1.40 1 


1 1 

1 9 1 
|^..____ j . 


1 — 

1 i 
. 1 _ _ _ 


1 1 1.33 1 1.12 1 


1 10 1 .6 


----- ^ 

1 
1 


1 j 1.30 j 1.02 t 


j 11 j 2.0 


1 

1 

1 


j j 1.29 j 1.10 I 


1 12 1 1.8 1 


1 

1 1 
1 1 


1 1 1.28 1 1.38 1 


1 " 1 ^'^ 


1 1 

1 1 
1 1 


{ j 1.33 j 1.26 { 


I " 1 '•' 1 


i i 

- 1 j._i 


1 1 ^-^ 1 ^-^^ 1 


1 ^^ 1 ^-^ 1 


— - — 1 _[ 

1 1 
1 1 


[ 1 1.30 ] 1.22 1 



TABLE 4.1 (cont'd.) mY 1985 



(mg/L» 



Page 2 of 2 



' nATr par lm Ji i mr ^°^* u^urn FLUORIDE 1 


1 DATE PAC KM11O4 LIME ^5^ NaUCOj j^^^^^^ ftesldual 1 


1 16 i 1.8 1.29 1.24 1 
1 17 1 1.7 1.29 1.13 1 
\ IB 1 1.8 1.33 1 1.23 1 
1 19 1 2.1 1.31 1 1,25 1 
1 20 1 1.7 1.29 1 1.28 1 
1 21 1 1.8 1.37 j 1.30 1 
1 22 1 2.6 1.31 1 1.33 j 
1 23 I 2.0 j l-33_! __A-A8___| 

1 ^^ 1 2.1 j ! ,A.-A2_|___A-2A--| 
25 j 1 9 j j 1,29 [ 1.34 [ 

1 26 1 17 1 1 .A-_3!L|__.A-.2A— 1 

1. ^!..|._2_.1__| ! .__1.■2J_L-_A•_30._. 
|_-??__|— 2_-3_.| |__.l_-.3.2. ...A-J.l — 1 

1 29 1 3.0 1 1 1.32 1 1.27 1 

1 31 1 1.9 1 1 1 ( 1.30 1 1.14 1 
1 1 1 1 1 II 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUOmDATIDN PROFILE june i985 



Page 1 of 2 
(ng/L) 



HOE MPOS PROTOCOL 



1 DATE PAC 


MinO LIftf ^^ MallCQ fLUORIDE I 


WlnO^ LIftt ^SH NallCOj ijQj^gg 


Residual 1 


1 * 1- ^'^ 


j 1.30 


1 ^'^^ 1 


1 ^ j 1-8 


1 ^-^^ 


1 ■'■•2^ ! 


1 ^ 1 2.0 


1 1 1 ^'^^ 


1 ^'^^ 1 


1 ^ 1 2.2 


1 1 1 1 1 ^'^^ 


1.21 1 


! * ! 2.6 


II 1 1 ^'^^ 


1.38 1 


L ?— ! 2-1 


j j j j 1.29 


1.32 j 


1 ' 1 2.1 


1 1 1 1 ^*^^ 


1.28 1 


1 8 1 2.0 


till 1.29 


1.15 1 


1 9 1 2.1 


1 1 1 1 1.28 


1.24 1 


1 10 1 2.2 


1 1 J 1 1.31 


1.37 1 


1 11 1 2.1 1 


1 1 1 1 1.30 


1.32 1 


j 12 1 1.7 1 


1 1 1 1 1.291 


1.20 1 


1 ^^ 1 ^•'* 1 


j j 1 1 l,32l 


1.30 1 


1 14 1 1.7 1 


1 1 1 ^'^^1 


1.08 1 


1 ** 1 ^'^ 1 


{ [ • i 1 1.3ll 


1.28 j 



J 



m 



TABLE 4.1 (cont'd.) 



JUNE 1985 



(mg/L) 



Page 2 of 2 



' niLTr Diir lu n i lur ^°°* ruiirn FLUORIDE 


1 DATE PAC KM11O4 LIHC ^5^ NalOj [,^3^^^ kesidual 


1 16 2.3 1 1.30 1.21 
1 17 3.8 1 1 1.30 1.18 
1 18 5.0 1 1 1.31 1.22 
1 19 3.9 1 1 1.29 1.24 
1 20 3.2 1 1 1.27 1.35 
1 21 3.4 1 1 1.33 1.05 
1 22 1 3,4 I 1 1 1.31 1.22 

] 23 I 3.7 I 1 1 1.25 l.-ip__. 

j 2A j 3 6 I 1 1 1 27 l.-p_2__ 

{ 25 I 35 1 1 1 ._l_-26 l.-.i2__. 

j 2^_ 1 7^8 ] j 1 1.31_ _1..15___ 

j 27 1 a^j^ 1 1 ^28 _1._2_1— 

L-??_-|..§.i2 1 1- 1---25 l_-25__. 

1 29 1 .^ Q 1 I 1 1 1.26 1.28 

1 ai 1 1 1 1 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 



FLUORIOATION PROFILE 



JULY 1385 



Page 1 of 2 
(rog/L) 



HOE WPOS PROTOCOL 



1 DATE PAC 


KMnO ' LIMr ' ^^^ NallCQ FLUORIDE | 


KMn04 1 LIMC , ^<^^^ HaliCOj ^^^^g^ 


Restdual 1 


1 1 5.2 


1 1 • 1 1.28 


1.28 1 


1 2 1 6.8 


1 1 1.25 


1.49 1 


1 3 1 6.8 


1 1 1.30 


1.31 1 


1 4 1 5.7 


1 1 1.28 


1.31 1 


1 5 1 5.9 


II 1.26 


1.00 1 


1 1 

1 6 1 4.7 


1 I 1 1 1.24 


1.21 1 


1 ' 1 ^'^ 


1 1 1 1.23 


1.05 1 


1 ' 1 ^-^ 


I 1 1 1.31 


1.24 1 


1 '1 ^-^ 


1 1 1 1.27 


1.32 1 


1 ^° 1 ^-^ 


1 1 1 1 ^'^^ 


1.18 I 


1 " 1 '-' 1 


ill! ^'^^ 


1.26 1 


1 *' 1 '-' 1 


1 1 1 1 ^'^^ 


1.18 I 


! " 1 '•' 1 


I'll 1.31 j 


1.13 j 


1 " ! '-' 1 


i 1 ! 1 ^*^^ 


.99 1 


1 " 1 ^-^1 


1 1 *' i I "^'^^ 1 


.99 j 



iL^^-S^Zr 



TABLE 4.1 (cont'd.) 



■TIIT.V igfti^ 



(mg/L} 



Page 2 of 2 



1 DATE PAC KHnO^ LIME 


^^^^ ' M*.irn FLUORIDE 1 


ASH 1 "*"''''3 Oosaqe I Residual | 


1 

( 16 5.7 


j 1.24 [ .96 [ 


1 " 1 5.4 


1 1.28 { 1.12 j 


1 18 j 5.2 


1 ! 1.26 j 1.32 1 


1 *' 1 '•' 


1 j 1.26 1 1.05_ j 


1 20 1 5.5 


1 1 1.30 1 1.45 1 


1 21 1 5.6 


1 1 1.26 1 1.12 1 


1 22 1 5.6 


1 1 1.29 1 1.27 1 


1 23 1 5.6 1 


1 1 1.29 1 1.26 1 


1 24 1 5.6 1 


1 1 1.33 1 1.28 1 


1 25 1 5.6 1 


1 1 1.27 i 1.20 1 


1 26 1 5.6 1 


1 I 1.28 j 1.08 1 


1 27 1 5.5 1 


1 1 1.26 j 1.28 1 


1 28 1 5.5 1 


j } 1.28 j 1.36 j 


1 " 1 ^-^ 1 


j j 1.29 { 1.15 _J 


1 30 j 5.7 1 j 


1 j 1.28 j 1.16_ ! 


1 31 1 5 5 1 1 

1 1 • 1 ( 


j j 1.24 1 1.05 j 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 
FLUORIDATION PROFILE 



ADQET iga-^ 



Page 1 of 2 
(ng/L) 



HOE UPOS PROTOCOL 



1 DATE PAC 1 KHnO^ 


1 IMF ' ^^^ ' UMcn FLUORIDE I 


'^*"t 1 /vsH 1 "■"^''3 Dosaqe ftesldual 1 


I 1 

II 5.5 t 


1 1 1 1.29 1.21 1 


1 2 5.6 1 


1 1 1 1.28 1.30 1 


1 a 1 5.6 1 


III! 1.29 1 1.50 1 


1 4 1 5.4 1 


lit! 1.26 ( 1.45 1 


1 5 1 5.6 1 


1 1 1 1.44 1 1.35 1 


1 6 1 5.5 1 


1 1 1 1.24 1 1.50 1 


1 7 1 5.8 1 


1 1 1 1.20 1 1.31 1 


1 * 1 ^"^ ! 


1 j 1 1.21 1 1.33 1 


1 ' ! ^^'^ 


j j 1 1-21 1 1.40 1 


1 *° j 4.7 j 


1 f t ^'^^ 1 ^'^^ 1 


j ** j 6.1 j 


1 ! ! 1-21 1 1-45 1 


j *' j 11.8 j 


1 1 1 ^'^^ 1 ^-^^ 1 


*^ j ^^-^ 1 1 


1 1 1 ^-^^ 1 ^-^^ 1 


|._™_|_A6l6_! _ 1 

1 *^ 1 ^^-^ 1 1 


j j |...i;i§_i i^?§__| 

j ! 1 1.21 1 1.22 j 



TABLE 4.1 (cont'd.) MOT.qT iga^ 



(mg/L) 



Page 2 of 2 



' fiAir ' vnr ™.n i tur ^0"* ' ij*tirn ' FLUORIDE 1 


1 ^^^^ 1 PAC •^"04 '-^"'^ ASH 1 """'^Oa 1 Oosaqe 1 ftesidual ) 


1 ^* 1 11.9 j __|__l_47__i-_ hP—\ 

' ^^ j 11.6 1 1 |__i_47..|...i_-A6— 1 

j 1^ ' 11.7 j 1 ! _ljlp_-|_-_l--3p---| 

l-_l?_. 1 _]:-:? 1 1 - 1 -- 1-48_. 1 .__ l_._42___ 1 

1 ..??_. 1 _i?ii 1 -— 1 1 _. l_-2i.. 1 -__ i_-4_2... 1 

|._?l..|.ii;§ j 1 |..1-.18__|.„1.35...| 

|__??-|.i5iL_| ...J 1 |__1.13_-|— l^_4i).„| 

1 23 1 12.1 II II 1.23 1 1.48 1 

1 24 1 11.7 II II 1.12 1 1.53 1 

1 25 1 11.7 II II 1.10 1 1.58 1 

1 26 1 11.8 II II 1.18 1 .98 1 

1 27 1 11.8 II II 1.23 j 1.36 1 

1 28 1 11.6 II I j 1.18 1 1.48 1 

j 29 1 9.7 I j 1 __ ! _lj21 ! __.1_._4_3_ j 

1 ^* 1 ^'^ 1 1 1 1 ^"^^ 1 1-55 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE September 1985 



Page 1 of 2 
(ing/L) 



HOE WPOS PROTOCOL 



1 DATE PAC 


KMnO IIMr ' ^^^ HMicn FLUORIDE 1 


HinU4 LIM[ 1 ^SH naiicoj oosaqe Residual 1 


1 1 7.6 
j__ . j , 


1 1.09 1.37 1 


1 2 1 7.7 
|. _|. 


1 1 1.06 1,35 i 


1 3 1 7.9 


1 1 1 1.10 1.40 1 


1 4 1 7.9 
1 -l" 


1 1 1.09 1.31 1 


1 5 1 8.0 
1 1 


1 1 1.11 1.55 1 


1 1 

1 6 8.0 


1 1 1 1.13 1.45 1 


1 7 7.8 


1 1 1 1 1.08 1 1.43 1 


j ^ 91 


1 1 1 1 1.10 1 1.40 1 


j « 9.2 


j j 1 1.09 ] 1.55 1 


1 10 8.4 


1 1 1 1 1.11 1 1.48 1 


1 11 1 7.6 
I j 


1 1 1 1 1.11 1 1.28 1 


1 12 1 7.7 
I 1 


1 1 1 1 1.10 1 1.44 1 


J 13 1 7.6 
j |_ _ _ 


1 1 1 1 1.11 1 1.20 1 




1 1 j i l.iO 1 1.42 I 
1 1 1 1 1.11 1 1.51 1 



TABLE 4.1 (cont'd.) September 1985 (mg/L) 



Page 2 of 2 



j DATE 1 PAC 


KHnO^ LIHE 


^^^^ ijAiirn FLUORIDE 1 


^jH H4IICO3 oo53gg 1 Residual 1 


1 16 1 7.7 




1 1 

1.13 1 1.60 1 
1 i_ 1 1 


1 17 1 7.8 


t i i 1.13 i 1.40 i 
_ _ 1 1 1 1 .1 


1 18 1 7.8 




PI 1 1 

1 1 1.14 1 1.54 1 


1 19 1 7.0 




1 1 1.09 1 1.30 1 


1 20 1 7.8 




1 1 1.12 1 1.22 1 


1 21 1 7.6 




J 1 1.07 1 1.36 1 


( 22 1 7.8 




1 1 1.10 1 1.30 1 


1 23 1 7.9 




1 1 1.12 1 1.35 1 


1 24 1 7.9 




1 1 1.07 1 1.46 1 


1 25 1 8.4 




1 1 1.23 1 1.44 1 


1 26 1 6.6 




i 1 1.10 1 1.21 1 


1 27 1 6.3 




1 1 1.12 1 1.43 1 


1 28 1 6.2 




1 1 1.12 1 1.30 j 


1 29 1 6.0 




1 1 1.10 1 1.26 1 


1 30 1 6.1 




J 1 1.16 1 1.26 1 


1 31 1 







TABLE 4.1: T&O CONTROL. ALKALINITY ADJ. & 

FLUORIDATION PROFILE cx:tober 1985 



Page 1 of 2 
(mg/L) 



HOE UPOS PROTOCOL 



[ DATE [ PAC KMnO^ IIME JJJ* 


1 FLUORIDE 1 


*'*'"-'*3 Dosage 1 I^es4dua1 1 


1 1 1 6.1 


1.11 1 1.28 1 


1 2 1 5.4 1 


1.12 1 1.05 1 


1 3 1 4.9 1 t 1 


1.14 1 1.30 t 


1 4 1 5.1 1 1 1 


1 1.13 1 1.32 1 


1 5 1 4.9 1 1 1 

1 1 I i 1 


1 1.12 1 1.32 1 


1 6 1 4.9 1 1 1 

1 1 1 1 1 


1 1.11 1 1.48 1 


1 7 1 4.9 1 1 t 

1 ._| 1 1 . 1 1 


I 1.14 1 1.47 1 


j 8 1 4.8 1 1 1 

|— _-_. |.._ 1 .,__ 1 1 1 


1 1.15 1 1,49 j 


1 9 1 4.5 1 1 1 1 


j 1.11 j 1.40 1 


|__10 j 4.9 j .!.._.!„_ 

1 11 1 5.0 1 1 r 


__ j __ A-Al. 1 _.. A-AI 1 

1 1.14 1 1.27 1 


1 12 1 5.0 1 1 1 


1 1.15 1 1.35 1 


1 13 1 5.0 1 1 1 

1 1 1 1 __i J 


1 1.08 1 1.38 J 


1 14 1 5.0 1 1 t 


t 1.12 1 1.42 1 


1 IS 1 4.9 1 1 j 
III! 1 


1 1.11 1 1.37 1 



TABLE 4.1 (cont'd.) October 1385 



(mg/L) 



Page 2 of 2 



' njiTf ' PAr ru/i i lur ^°^* ii*iirn FLUORIDE 1 


1 OATC , PAC KMnO^ LIHC ^j^ NallCOj f^^^^^^ hesidual 1 


1 16 1 4.9 1.10 1.30 1 
1 17 1 4.9 1 1.14 1.25 1 
1 18 1 4.9 1 1.09 1.37 1 
1 19 1 4,9 1 1.09 1.36 1 
1 20 1 4.9 1 1.13 1.23 1 
i 21 1 4.9 1 1 1.10 1.40 1 
1 22 1 4.8 1 1 1.10 1.10 1 
1 23 1 4.8 1 1 1 1.12 1.31 1 
1 24 1 4.8 1 1 I I 1.14 1.19 I 
1 25 1 4.8 1 1 1 1.13 1.30 j 
1 26 1 4.8 1 1 1 1.10 1.35 1 
1 27 I 4.8 1 1 1 1.08 1.32 | 
1 28 1 4.8 1 1 I 1.12 1.42 j 
1 29 1 4.8 1 1 1.12 1.18 1 
1 30 4.8 1 j 1.09 1.24 j 
1 31 1 4.7 I t 1 1.12 1.42 1 



TABLE 4.1: T&O CONTROL ALKALINITY ADJ. & 

FLUORIDATION PROFILE November 1985 



Page 1 of 2 
(mg/L) 



HOC UPOS PROTOCOL 



! DATE PAC KMnO LIMC ^^^^ Malim FLUORIDE I 


1 UHic r«L winu^ LiMt f^^^^ HaKLUj Dosage 


1 Residual 1 


1 1 1 4.8 ] 1.11 
1 1 


1 1 

1 1-38 1 


1 2 1 4.8 1.11 
|__ I . |__ . 


1 1.28 1 


I 3 1 4.9 1 1 1.10 
|__ 1 . 


1 1.22 1 


1 4 1 4.9 1 1 1 1.11 
[.. j 1 1 __ 


1 1.02 1 


1 5 1 4.9 1 1 I 1.18 
j, 1 1 1 (._ _. 


1.25 1 


1 6 1 4.3 1 1 1 1 j 1.14 
I 1 I |_ _ ^ |_. — ___) >-L. 


1.28 1 


1 7 1 6.3 1 1 1 1 1.12 


1.28 1 


j 8 j 2.9 1 1 1 1 1.14 


1.22 1 


I 9 1 3.0 1 1 1 1.15 


1.28 1 


! 10 1 4.7 1 1 1 ' J I 1.14 , 


1.28 j 


I "~ "i~~ 1 1 "~ " 1 1 

!" 1 4.2 1 1 ! 1.13 


1.19 [ 


1 1 1 1 — "" "1 1 1 

! *2 1 4.2 j 1 1 1 1.16 


1.21 1 


1 I ~ 1 1 1 — ^~~ 1 1 


1.03 j 


1 *^ 1 '•' 1 1 1 1 1 ^-^^ 1 


1.32 [ 


{ 15 j 3.0 I 1 ] 1 1.13 1 


1.30 j 



.S^.J<: 



TABLE 4.1 (cont'd.) November 1985 



(mg/L) 



Page 2 of Z 



I SODA I 
ASH 



T 



DATE 



PAC 



KHn04 I LIME 



I NaHCOj 



FLUORIDE 



Dosage f feeslduat" 



16 
17 



3.2 



T 

1.15 I 



1.32 
1.30 



3.3 
3.2 



1.17 I 
1 



18 
19 



1.16 I 



1.38 
1.28 



3.4 
5.5 



1.09 I 
1 

1.13 I 



20 
21 



1.36 
1.24 



6.0 
5.9 



1.14 I 

--I 

1.14 I 
I 



22 
23 



1.18 
1.28 



5.8 
5.7 



1. 11 I 
1.14 



24 
25 



1.02 
1.29 



5.6 
5.9 



i.l2 I 
■I- 



26 

27 



1.14 I 
■ J- 



1.18 
1.27 



5.8 
5.9 



1.12 I 



2B 
29 



1.14 



1.35 
1.25 
1.28 



5.9 
5.9 



1.13 ( 

I 
I 



30 
31 



TAeiE 4.1: T&O CONTROL ALKALINITY ADJ. & 

FLUORIDATION PROFILE December 1985 



Page 1 of 2 
(mg/L) 



HOE WPOS PROTOCOL 



1 DATE 


PAC 


KMnO, LINE gj* 


„ .,^„ FLUORtDE 1 


"""-•'s Dosage 


Residual 1 


1 1 


1 5.9 




P 1.13 


1.35 1 


1 2 


1 5.8 




1.12 


1.32 1 


1 3 


1 5.5 




1.14 


1.40 1 


1 4 


1 5.4 




1.13 


1 1.35 ) 


1 5 


5.1 


1 - 1 ' . 


1 1.14 


1.18 1 


1 6 


5.2 




1 1.14 


.98 1 


1 ? 


5.2 




1 1.14 


1.33 1 


1 8 


5.1 




1 1.13 


1.42 1 


1 9 


5.3 




1 1.16 


1.10 j 


1 10 1 


5.4 




j 1.13 


1.25 1 


1 11 1 


__5.4 j 




1 ^'^^ 


1.25 j 


1 12 1 
1 13 1 


--^•'* 1 
5.2 1 




! .^.iz.J 

1 1.14 1 


1.30 1 


1 14 1 


5.0 1 




1 ^'^'^ 1 


1.26 1 


1 IS 1 
• J 


5.5 j 


1 1 I 


1 ^-^^ 


1.38 1 



TABLE 4.1 (cont'd.) OBCember 1985 (mg/L) 



Page 2 of 2 



1 niTr ' unr mu,j\ i lur ^^^^ N-iirn FLUORIDE 1 


1 DATE , PAC KM11O4 LIME ^j^ NallCOj [jo^^gg ftgsyual 1 


1 16 i 5.1 1.15 1.26 1 
1 17 1 5.0 1 1 1.12 1.35 1 
1 18 1 4.9 ( 1.14 1.12 i 
1 19 1 5.0 1 1.17 1.35 1 
1 20 1 5.0 1 1.13 1.30 1 
1 21 1 5.0 1 1.16 1.20 1 
1 22 1 4.9 1 1 1.12 1.40 1 
1 23 1 5.0 1 1 1.14 1.55 1 
1 24 1 4.9 1 1 1 1.17 1.30 1 
1 25 1 4.9 1 1 1 1.14 1.22 1 

1 27 1 5.0 t 1 1 1.13 1.32 1 

1 29 I 4.9 I I I i.i3_ _1._13__._| 

j 31 I 7.1 I I 1 114 1 19 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE January 1984 



Page 1 of 2 
(mg/L) 



HOC UPOS PROTOCOL 



DATE 



PAC 



KHrtO. 



LIHE 



I &ObA I 
t ASH I 



NaHCD, 



bo sage 



FLUORIDE 



Residual 



I 1 



2.2 



I 



.77 



1.18 
1.20 



2.4 
2.4 



.77 
.78 



.90 
.98 



2.5 
2.5 



.79 
.79 



1.00 
.95 



2.5 
2.5 



.78 

.79 



.92 
.90 



2.3 
2,5 



.77 
.78 



.95 
1.08 



I 10 



2.5 
2.5 



.79 
.76 



I 11 



.98 
1.01 

.98 
1.04 
1.00 



I 12 

I 

I 13 

I 

I 14 

I 

I 15 



2.5 
2.4 
2.4 
2.4 



.77 
.81 
.82 
.80 



TABLE 4.1 (cont'd.) January 1984 



(mg/L) 



Page 2 of 2 



\ DATE PAC 1 KHnO^ | LIHE 


^^^ NAiiro ' FLUORIDE 1 


;^SH HallL03 1 QQj^qg ftesldual I 


1 16 2.5 1 1 


1 1 .81 1.05 1 


1 17 2.5 \ 1 


1 l~" 1 

1 1 .78 1.03 I 


1 18 2.5 1 1 


1 1 .79 1.18 1 


1 19 2.7 1 1 


1 1 .77 .99 1 


1 20 2.5 1 1 


1 1 .79 .96 1 


1 21 1 2.5 1 1 


1 1 .80 1.25 1 


1 22 1 2.5 1 1 


1 1 .79 1.00 1 


1 23 1 2.5 1 1 


"1 1 ~ 1 

1 1 .78 .95 1 
1 II 1 


1 1 J |_ __ 111 1 

1 24 1 1.2 i 1 1 i .79 1 1.25 1 


1 25 1 1.5 1 1 1 1 ,80 1 .95 1 


1 26 1 2.5 .78 1.07 


1 27 1 2.5 j 1 { i 1 .78 1 .98 | 


1 2B 1 2.5 1 1 1 1 .79 1 .98 1 


1 29 1 2.5 1 1 j j .78 j 1.00 j 


1 30 1 2.5 1 I [ 1 .78 1 .98 ] 


j 31 2.4 j j } . [ .79 j 1.25 j 



TABLE 4.1: T&O CONTROL. ALKALINITY ADJ. & 

FLUORIDATION PROFILE February 1984 



HOE UPOS PROTOCOL 



Page 1 of 2 
(mg/L) 



DATE 


PAC 


KMnO^ 


LIME 1 


ASH 


1 
1 


NaHCOj 


FLUORIDE 1 




Dosage 


1 Residual 1 


1 1 


2.9 






.77 


I 1.05 1 


1 2 


4.2 






.85 


1 1.20 1 


1 3 


3.5 






1 .87 


1 1.00 1 


1 4 


1 3.2 






1 .79 


1 1.00 \ 


1 5 


1 3.2 






.79 


1.04 1 


1 6 


1 3.2 




1 1 1 — *- - 


1 

.79 


1.32 1 


1 7 


1 3.2 






.82 


.92 1 


1 e 


1 3.2 




I 1 


.80 


1.11 1 


1 9 


1 3.2 








1 

1 




.79 


1.21 1 


1 10 


j 3.0 1 






.81 


1.15 j 


1 11 


1 2.7 1 






.81 


1.18 1 


t 12 


1 2.7 1 






.79 


1.22 I 


1 13 


1 2.1 1 






.81 .1 


1.08 1 


1 14 


1.3 j 






.81 j 


1.28 j 


1 15 


1 1.3 1 






.81 j 


1.21 1 



TABLE 4.1 (cont'd.) February 1984 (mg/L) 



Page 2 of 2 



'dak' pap 'kmlO ' imr ^°^* ' ruiirn ' FLUORIDE 1 


1 DATE , PAC , KMn04 | LIME f^^^^ , NallCOj , ^^^^^ kesidual I 


1 16 1 1.3 1 1 1 1 .77 1.24 1 
1 17 1 1.3 1 1 1 1 .78 1.16 1 
1 18 1 1-3 1 1 1 1 .79 1.10 1 
1 19 1 1.3 1 1 1 1 .79 1.22 1 
1 20 1 1.3 1 1 1 1 1 .79 .83 1 
1 21 1 1.3 1 1 1 1 1 .78 1.30 1 
1 22 1 1.4 1 1 1 1 t .80 1.30 1 
1 23 1 1.3 1 I 1 1 1 .78 1.08 1 
1 24 1 1.3 1 1 i 1 1 .78 1.00 1 

1 25 I 1.3 1 1 1 1 1 .78 1.02 1 
1 26 1 1.3 1 1 1 1 1 .78 1.13 1 
1 27 1 1.3 1 1 1 1 1 .80 1.09 1 
1 28 1 1.3 1 1 1 1 1 1.17 1.03 1 
1 29 1 1.3 1 1 1 1 1 .79 1.20 1 
1 30 1 1 1 t 1 1 1 

|"'3l"| 1 1 1 1 l' 1 1 
1 1 1 1 1 1 1 1 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE maioi 1984 



Page 1 of 2 
(mg/L) 



HOE WPOS PROTOCOL 



' DATC ' PAC KMnO i IMF ^^^ HMfCl ' FLUORIDE | 


, OATt , PAC KMn04 LIHC ^j^ HallCOj , ^^j^^^g [ Residual 1 


II [ 1 1 

1 1 1 1.3 1 .81 1 1.07 1 

1 2 1 1.3 1 .79 1 1.10 ( 

1 3 1 1.3 1 .78 1 1.12 1 

1 4 t 1-2 1 1 1 .79 1 1.21 1 

1 5 1 1.3 I 1 1 .79 1 1.11 1 

1 6 1 1.0 1 1 1 1 .81 1 1.21 1 

1 7 1 1.3 1 1 1 1 .79 1 1.18 1 

1 1 1 1 — I 1 --I" 1 1 

1 8 1 1.3 1 1 I 1 1 .77 1 .98 I 
1 1 1 1-— — 1 — 1 1 1 — 1 

1 9 1 1.3 1 1 1 J 1 .79 1 .98 1 
1 1 1 1 1 1 1 1 1 

1 10 1 1.3 j 1 1 1 1 .79 1 1.18 1 

j 11 [ 1.2 j I j 1 j .78 1 1.15 1 
1 12 1.3 1 I t j .78 j 1.00 [ 

j 13 j 1.3 j j j j 1 '^^ 1 ^^^ 1 
j 1^ j 1.3 [ j ] 1 1 .79 j 0.85 1 
j 15 j 1.3 j j 1 j ] .78 1 1.01 1 



.>£. 



TABLE 4.1 (cont'd.) march 1384 



(mg/L) 



Page 2 of 2 



1 DATE PAC KHnO^ LIHE JsS* 


FLUORIDE 1 


"*'"-"3 Dosage 1 Residual 1 


1 16 1.3 


.78 1 1.00 1 


1 17 1.3 1 1 


.78 1 .92 1 


1 18 1-3 1 1 I 


.78 1 1.08 1 


1 19 1.3 1 i 1 


.79 1 .88 1 


1 20 1 1.3 1 1 1 


.81 1 1.05 1 


1 21 i 1.3 1 1 1 


.77 1 1.10 1 


1 22 1 1.3 1 1 1 


.79 1 .02 1 


1 23 1 1.3 1 1 1 


.79 1 1.05 1 


1 24 1 1.3 1 1 1 


.78 1 .85 1 


1 25 ( 1.3 1 1 1 


.78 1 .97 1 
1 1 


1 26 1 1.3 1 1 1 


1 1 

1 .79 1 ,91 1 
1 1 __| 


1 ^' ' ^-^ ' 1 1 


1 .78 1 .98 1 


1 28 j 1.3 1 1 


I -79 1 1.15 1 


1 29 1 1.3 1 1 


1 .81 1 .88 1 


1 30 1 2.3 1 1 


1 .79 j 1.02 j 


1 31 1 2.5 1 1 


' .79 1 1-10 1 



TABLE 4.1: TfliO CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE April 1984 



MQE HPOS PROTOCOL 



Page 1 of 2 
(019/1-) 



1 DATE PAC 


WInO Lint ^°'** HalICO FLUORIDE 1 




Mmu4 LiHt ^5H HallCOj 0(,jjgg 1 Kesidual 1 


1 1 2.4 


.79 1 .97 1 


1 2 1 2.4 


III .79 1 1.30 1 


1 3 1 2.5 


1 1 1 .79 1 1.00 i 


1 4 1 2.5 


III 1 .78 1 1.10 1 


1 M 2-^ 


II 1 1 .80 1 1.06 1 


161 2.5 


1 1 1 1 .80 1 .65 1 


LJ J 2-^ 


1 1 1 t .83 1 1.02 1 


1 N 2-5 1 


1 1 1 1 .79 t .96 1 


1— -- 1 '•' 


1 I 1 1 '^^ 1 ^•'^^ 1 


}. W j 3.1 


1 1 1 1 '^^ 1 ^'^^ 1 


1 11 1 6.5 1 


1 1 1 1 .77 1 1.25 1 


1 12 1 8.0 1 


1 1 1 1 .77 1 .99 1 


1 13 1 5.0 1 


1 1 ( 1 .79 1 1.18 1 


1 14 1 3.9 1 


1 1 1 1 .79 1 1.25 1 


1 15 1 3.9 1 


1 t 1 1 .79 1 1.05 1 



TABLE 4.1 (cont'd. J april 1904 



(mg/L) 



Page 2 of 2 



1 DATE PAC 1 KHnO^ LIME 


SODA FLUORIDE I 


ASH "*"^'^3 Dosaqe Restduar 1 


1 16 3.9 1 


.79 .80 1 


1 17 5.1 1 1 


.79 .83 1 


1 16 4.4 i 1 i 


1 .79 1.17 1 


1 19 4.3 1 1 


.79 1.27 1 


1 20 4.3 t 1 


.79 1.28 1 


1 21 1 3.7 1 1 


.76 1.60 1 


1 22 1 3.4 1 1 


1 .75 1.22 1 


1 23 1 3.4 1 1 


1 .73 1.35 1 


1 24 1 3.4 1 t 


1 .74 1.05 1 


1 25 1 3.4 1 1 


1 .74 1.32 1 


1 26 1 3.4 1 1 


1 .75 .98 1 


1 27 1 3.4 1 1 


1 .75 1.10 1 


1 28 1 3.4 1 1 


1 .73 1.01 1 


1 29 1 3.4 1 1 


i i . .73 1.10 1 


1 30 1 3.5 1 1 


1 .76 1.10 1 


1 31 1 1 1 


1 t 1 
1 1 1 



TABLE 4.1: T&O CONTROL, ALKALrNITY ADJ. & 
FLUORIDATION PROFILE may 1984 



Page 1 of 2 
(mg/L) 



MOE HPOS PROTOCOL 



1 DATE PAC KMnO^ 


1 LIHE J5S* HaHCOj 


FLUORIDE 1 


Dosage Residual I 


1 1 1 3.3 


1 


.74 1.30 I 


1 2 1 3.4 




1 .74 1.18 1 


1 3 1 3.4 1 


l_^ 1 _ 1 


1 .76 1.22 1 


1 4 1 3.4 1 


1 1 _ — 1 

1 1 1 


1 .76 1 .98 J 


1 5 1 3.4 1 




.73 ) 1.04 1 


1 6 1 3.5 1 




.77 1 1.22 1 


1 7 1 3.4 1 




.76 1 1.14 1 


1 8 1 3.4 1 




.74 1 1.19 1 


1 9 1 3.4 1 


_ _ 1 1 


.73 1 .82 I 


1 *° 1 ^-^ 1 1 


- --| 1 1 

1 1 

1 i_ . _ 1 


.85 1 1.05 1 


• " j 3.4 1 j 


1 _..j^ ^ J 


.85 1 .90 1 


1 " 1 '-^ 1 1 




.86 1 .95 1 


1 13 1 3.4 1 1 




.86 1 .89 1 


1 14 1 3.4 1 1 


, j . 


.94 1 .89 1 


t IS 1 3.4 1 1 


1 1 1 


.93 t .98 1 



•A ....■id.-. 



TABLE 4.1 (cont'd.) may 1984 



(mg/L) 



Page 2 of 2 



' njiTr Dir iru si ' i lur ^^^^ 'ruiirn FLUORIDE 1 


1 DATE PAC KMiiO^ , LIME ^j^ | NallCOj j^^^^^^ Residual ) 


1 16 3.4 1 1 1 .95 1.09 1 
1 17 3.4 t 1 1 i .74 1.05 1 
1 18 3.4 1 1 1 1 .95 .95 1 
t 19 3.4 1 1 t 1 .95 .93 1 
1 20 3.4 1 1 I 1 1 - .50 1 
1 21 3.4 1 1 1 1 1 .62 .61 j 
1 22 3.3 1 1 1 1 I .76 .78 1 
1 23 3.4 1 1 1 1 1 1.10 .65 1 
1 24 1 3.2 1 1 1 1 1 1.67 1.12 1 
1 25 1 3.0 1 1 1 1 1 1.49 1.40 1 

I 27 1 2.6 1 1 1 1 ] 1.17 1.20 1 

1 29 1 2.9 1 1 1 1 1 1.08 1.00 1 

1 31 1 2.2 1 1 { { 1 1.09 .95 j 



TABLE 4.1: T&O CONTROL. ALKALINITY ADJ. & 

FLUORIDATION PROFILE june 1984 



HOE HPOS PROTOCOL 



Page 1 of 2 

(mg/L) 



DATE 


PAC 


KHnO LIHE ^°''* NallCQ ' FLUORIDE I 




Min04 LiNt ^j^„ HallC03 , f^^^^^ j (,es^J^J,^ 1 


t 1 


3.5 


i III 

1 1 1.07 ( .98 I 


1 2 


1 3.6 


1 1 1 1.06 1 .96 1 


1 3 


1 4.2 


j j II 1.08 1 .92 1 


1 4 


1 3.4 


1 1 i 1^1 1.11 1 1.04 1 


1 5 

1 


3.4 


II 1 1 1.09 1 1.13 1 


1 6 



3.4 


j 1 1 1 .96 t 1.12 1 


1 7 

i j 


4.6 


j I 1 1 .85 1 1.08 1 


1 a 1 
1 1 


4.8 




1 1 1 1 *^^ 1 ^-^^ I 


1 9 1 
j 1 


4.8 1 


1 1 1 1 .84 1 1.00 1 


1 10 1 

I j 


4,8 1 


1 1 1 1 .88 1 .88 1 


1 11 1 


4.8 1 


1 1 1 i .90 1 1.20 1 


1 12 1 

I ( 


4.9 1 


1 1 1 1 .69 1 .90 1 


1 13 1 

1 I 


4.6 1 


1 1 1 1 .69 1 .93 1 


1 14 1 
1 1 


4.7 1 


1 1 1 1 .99 1 1.25 1 


1 15 1 
1 1 


4.7 1 


1 1 1 1 .83 1 1.15 1 
1 1 1 1 1 1 



TABLE 4.1 (cont'd.) June 1984 



(rag/L) 



Page 2 of 2 



1 DATE 1 PAC 1 KHn04 LIHE 


' ^°°* Nuiirn FLUORIDE 1 


1 ASH '"'"'-''3 Dosage hesldual 1 


1 16 1 4.7 1 


1 1 

1 .20 .60 j 


1 17 1 4.8 1 


{ - .35 1 


1 16 1 4.7 1 


1 


1 19 1 4.1 1 


1 .74 .68 1 


1 20 1 4.7 1 


1 .95 .75 1 


1 21 1 4.7 1 


1 .77 1.23 1 


1 22 1 4.7 1 


1 .79 1.10 1 


1 23 1 4.7 1 


1 .92 1.03 1 


1 24 1 4.8 1 


1 .88 - 1 


1 25 1 5.0 1 1 


1 1.01 1 .97 1 


1 26 1 4.8 1 1 


1 .87 1 1.40 1 


1 27 1 4.8 1 1 


1 .86 1 1.50 1 


1 28 1 4.8 1 1 1 


i 1.05 1 1.38 1 


1 29 1 3.5 1 1 


1 1.03 1 1.18 1 


1 30 1 3.4 1 1 i 


1 1.04 1 .90 1 
1 |_. _ _ .1 _ __ 1 


1 31 1 1 1 1 


1 1__ _ .| 1 

III 1 
III 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE july 1984 



Page 1 of 2 
{ing/L} 



HOE WPOS PROTOCOL 



DATE 



PAC 



3.4 



KHnO. 



^'HE I r ! HaHC03 ' 



T 



Oosag e 



fLUOR lDE ~ | 
ftesiduari 



1.03 



I 

.94 J 



3.4 



1.01 



.95 



3 
4 



3.4 
3.4 



1.20 
.78 



.96 I 
I 



.98 I 



5 
6 



3.4 
3.2 



.92 
1.10 



.98 I 



.95 I 



7 
8 



3.5 
3.4 



1.23 
.87 



.BB I 
I 



1.00 I 
I 



9 
10 



2.7 
0.5 



1.06 
1.15 



.95 I 



1.16 ! 



11 

12 



1,9 
2.8 



.92 
.85 



.92 



1.10 I 



13 
14 
15 



2.7 
2.8 
2.8 



1.07 
1.12 

1.01 



1.35 I 



.50 



I 

1.03 I 
I 



^ 



_1. ^.1 _J.-._, 



^ ...tMut£h.. ■a.X. 



TABLE 4.1 (cont'd.) JULY 1984 



(mg/L) 



Page 2 of 2 



1 DATE 1 PAC KHnO^ LIME 


^^^^ M*iirn FLUORIDE 1 


ASH ""'"-Os Dosage ftesldual I 


1 16 1 2.7 


.89 1.30 ( 


1 17 1 2.8 1 1 


t .60 .55 1 


1 la 1 2.8 1 1 


.76 .92 1 


1 19 1 2.8 1 1 


.82 1.55 1 


1 20 1 2.8 1 1 


1 .95 1.05 1 


1 21 1 2.8 1 1 


1 1.03 1.13 1 


1 22 1 2.8 1 1 


1 1.03 1.12 1 


1 23 1 2.8 1 i 


1 .88 , .94 1 


1 24 1 2.8 1 1 


1 .64 .80 1 


1 25 1 2.8 1 1 


1 i 1.07 1.19 1 


1 26 1 2.8 1 1 


1 1 .83 1.01 1 


1 27 1 2.8 1 1 1 


1 1 .87 1 .97 i 


1 28 1 2.8 1 1 


1 1 1.00 1 .89 t 


1 29 1 2.7 1 1 


1 1 1.18 1 .97 1 


1 30 1 2.8 1 1 


1 1 1.10 1 .92 1 


1 31 1 2.8 1 1 


1 1 1.44 1 1.02 1 



TABLE 4.1: T&O CONTROL. ALKALINITY ADJ. & 

FLUORIDATION PROFILE august 1984 



Page 1 of 2 
(mg/L) 



HOE MPOS PROTOCOL 



KMnO^ ! LINE | JsJ* | NdHCOj 



DATE 



PAC 



T 



Dosage 



FLUOdtbE 



ftesldual 



2.8 



1.59 
1.81 



.96 



2.8 
2.6 



1.23 
1.40 



a 

4 



1.68 
1.26 



2.8 
2.2 



1.75 
1.85 



5 
6 
7 



1.29 
1.36 
1.41 



3.0 
2.8 






1.12 
1.12 



8 
9 



2.9 
2.8 



1.30 

.95 



1.22 
1.35 



10 
11 



4.1 

8.5 



.96 
.86 



1.12 
1.20 



12 
11 
14 
IS 



12.0 
13.0 
20.8 
35.8 



.92 

.99 

1.19 

1.31 



1.14 
1.25 
1.05 
1.23 



TABLE 4.1 (cont'd.) august 1984 



(mg/L) 



Page Z of 2 



' RATf ' PAr ifu Ji ' 1 IMF ^^^^ ' N*iirn ' FLUORIDE 1 


, DATC 1 PAC KMitO^ , LIMC ^^^^ ^ NallCOj , j^^^^^^ ftesldual 1 


I 16 1 36.7 1 1 1 1.51 1.40 1 
1 17 1 34.3 1 1 1 1.29 1.42 | 
1 16 1 30.7 1 1 1 1.13 1.31 1 
1 19 1 21.5 1 1 1 1.41 1.42 1 
1 20 1 20.5 1 1 1 1.21 1.42 1 
1 21 1 18.6 1 1 1 .87 .99 t 
1 22 1 15.6 II II 1.34 1,28 1 
1 23 1 12,6 II II 1.21 1.20 1 
1 24 1 10.3 II II 1.31 1.20 1 
1 25 1 9.6 1 1 1 1 1.47 1,32 1 
1 26 1 9.0 1 1 1 1 1.35 1.18 1 
1 27 1 9,9 1 1 1 1 1 1.18 1.33 1 

1 29 1 10.1 1 1 i 1 1 1.10 1.08 1 
1 30 1 10.0 1 1 t i 1 1.25 1.12 1 
1 31 1 9.8 1 1 1: 1 1 1.37 1 1.10 1 



TABLE 4.1: T&O CONTROL ALKALINITY ADJ. & 

FLUORIDATION PROFILE September 1984 



Page 1 of 2 
(mg/L) 



MOE WPOS PROTOCOL 



DATE ! PAC 



I I 



KMnO. 



9.6 



LINE 



I SOOA I 
I ASH I 



NaHCO. 



bosage 



FLUORIDE 



1.36 



Residual 



1.08 



9.7 
9.8 



1.40 
1.14 



1.26 
1.03 



9.1 
8.8 



1.09 
1.12 



1.05 
1.13 



9.7 
9.7 
9.6 
9.7 



1.05 
1.06 
1.24 
1.25 



1.06 
1.15 
1.06 
1.25 



I 7 
I 

I 9 
I 






10 



9.8 
9.8 



1.29 

1.27 



1.21 
1.43 



I 11 



I 12 



6.6 

4.5 
4.5 
4.4 



1.05 
1.25 
1.06 
1.41 



1,02 
1.36 
1.21 
1.18 



I 13 
I 

I 14 
I 

I 15 



TABLE 4.1 (cont'd.) September 1984 (mq/i) 
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! DATE ' rAC KMnO I IMF ' ^°^* M*lirn FLUORIDE 1 


1 DATE , PAC KMnO^ LIMt | ^5^ NallCOj j^^^^^^ | ftesyual ) 


1 16 1 4.4 1 1.18 
1 17 1 4.4 1 1 i .94 


1 1.50 1 
1 1.31 1 


1 le 1 4.5 1 1 1 1.10 


1 1.15 1 


1 19 1 4.4 1 1 1 1.10 


1.30 1 


1 20 1 4.5 1 1 1 1.08 


.98 1 


1 21 1 4,3 1 1 1 1 1.23 


1.35 1 


1 22 1 4.5 1 1 1 I 1.18 


1.38 1 


1 23 1 4.4 1 1 1 1 1.29 


1.25 1 


1 24 1 4.5 1 1 1 1 1.30 


1.45 1 


i 25 1 4.5 1 1 i 1 1 0.96 


1.08 1 


1 26 1 4.6 1 1 1 1 1 0.96 


1.12 1 


1 27 1 4.5 1 1 1 t 1 1.12 


1.15 1 




1.38 1 


1 29 1 4.4 1 1 1 1 1 1.42 


1.22 1 


1 30 1 4.4 1 1 1 1 1 1.37 


1.22 i 


1 31 1 1 1 1 1 1 , 





TABLE 4.1: T&O CONTROL. ALKALINITY ADJ. & 

FLUORIDATION PROFILE OCTOBER 1984 



HOC HPOS PROTOCOL 



Page 1 of 2 
(ng/L) 



1 DATE 


PAC 


llCMnO^ 


LIHE 1 


SODA 
ASH 


NaHCOj 


FLUORIDE 1 


Dosage 


Residual 1 




t 4.4 


1 






1 


1.15 


1.42 1 




1 4.4 




1 " 1 

1 1 

1 1 


1 1.03 


1.13 1 




1 4.4 




1 1 

1 1 

!__, 1 


1 1.19 


1 1.28 1 




I 4.5 




|._„ J 


1 0.97 


1 1,28 1 


1 9 


1 4.5 






1 1.36 


1 1.43 1 




I" — ■"" 

1 4.4 




1 
1 


1.07 


1.32 1 




4.5 




1 


1.29 


1.36 1 




4.4 






1.41 


1.43 1 




4.5 






1.21 


1.13 1 




4.5 




1 1 


1.21 


1.09 1 




4.5 1 






1.30 


1.07 1 




4.5 1 






1.11 


1.22 1 




4.4 1 




_ _ 1 1 


1.41 


1.22 1 




4.4 1 
4.4 1 




1 

1 
1 




1 1 

1 

- -- 1 

1 
1 


1.18 1 

1.12 1 


1.37 1 
1.37 j 



TABLE 4.1 (cont'd.) October 1984 



(mg/L) 



Page 2 of 2 



! DATE rAf KMnO 1 IMF ^^^^ Hiilim FLUORIDE 1 


1 PAlt PAC KMnO^ LIME f^^^^ HallCOj j^^^^^^ ftesldual | 


1 16 4.4 1.16 1.24 j 
1 17 4.4 1 1 1.15 1.25 1 
1 18 4.4 1 1 I i 1.08 1.05 1 
1 19 4.4 1 I 1 1.12 1.44 1 
1 20 4.4 1 1 1 1.09 1.30 1 
1 21 1 4.4 1 1 1 , 1.21 1.40 1 
1 22 1 4.4 1 1 1 1 1.16 1.28 1 
1 23 1 4.4 1 1 1 i 1.16 1,30 1 
1 24 1 4.4 1 1 1 1 1 1.15 1.40 1 
1 25 1 4.4 1 1 1 1 1 1.06 i 1.28 1 

1 26 1 4.4 1 1 1 1 1 .93 1 1.22 1 
1 27 1 4.5 1 1 1 1 1 .94 1 1.28 | 

1 28 1 4.3 1 1 1 1 1 1.20 1 1.28 | 

1 29 1 4.4 I 1 1 1 1 1.16 1 1.32 1 

t 30 1 4.5 1 1 1 1 1 1.20 1 1.18 1 

1 31 1 4.3 1 1 1 1 1 1.18 1 1.08 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE ^DVEMBER 1984 



Page 1 of 2 
(mg/L) 



MOE WPOS PROTOCOL 



1 DATE PAC 


' filnD LIME ' ^^'^ H.IICD ^^"""^"^ ' 


1 "^"4 •"'"'^ 1 ASH """^03 ooj^qg ftesidual 1 


1 1 4.4 


1 1 1 

1 1 1 1.13 1.33 1 


1 2 1 4.3 


1 1 j 1 1 1.14 1.30 1 


1 3 1 4.4 


1 1 1 1 1 1.16 1 .91 1 


1 4 1 4.3 

1 5 1 4.3 


1 1 f . i 1 1.16 1 1.27 1 

1| __- __ |_ 1 »^;^^:rt^ 1 _| 1 

1 1 1 1.06 1 .97 1 


1 6 1 4.2 


j [ [ 1 1.10 1 1.17 1 


1 7 1 4.3 


1 1 1 1 1.19 1 1.22 t 


j 81 4.3 


lilt ^-^^ 1 ^-^^ 1 


j 9 1 4.3 


1 1 1 1 ^'^^ 1 ^'^^ 1 


j 10 I 4.3 1 


1 1 1 1 ^-^^ 1 ^-^^ * 


1 11 1 4.3 1 


1 1 1 1 1.17 1 1.10 1 


1 12 1 4.3 1 


1 1 1 1 1.19 1 1.24 1 


1 13 1 4.3 1 


1 1 1 1 1.18 1 1.23 1 


1 14 1 4.3 1 


1 1 1 1 1.13 1 .98 1 


1 15 1 3.6 1 


1 1 1 1 1.17 1 1.26 1 



TABLE 4.1 (cont'd.) November 1984 (mg/L) 
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1 DATE PAC KHnO^ LIKE 


^^^ ' M«iirn ' FLUORIDE | 


ASH 1 "«'"'03 1 Dosaqe ftesldual I 


1 16 .3 1 


1 ) 1.15 1.19 1 
1 __ 1 1 


1 17 1.7 1 1 


J _l 1 _ _l 

t 1 1 1.15 1.45 1 
I _ --|- - -| -- — --| 


1 18 2.1 1 1 


1 1 1.63 1.35 1 


1 19 1.7 1 1 


1 1 1.17 1.26 1 


1 20 1 1.8 1 1 


1 1 1.16 1 1.24 1 


1 21 1 1.7 1 1 


1 1 1.03 1 1.30 1 


1 22 1 1.5 1 1 


1 1 0.93 1 1.04 1 


1 23 1 1.6 1 1 


t 1 1.07 1 1.32 1 


1 24 1 2.1 t 1 


1 1 1.04 1 1.26 1 


1 25 1 1.8 1 1 


1 1 .70 1 1.18 t 


1 26 I 1.8 1 1 


1 1 1.17 1 1.18 1 


1 27 1 1.7 1 1 


1 1 1.26 1 1.53 1 


1 28 1 1.7 1 1 


{ 1.25 j 1.34 j 


1 29 1 1.4 1 1 


1 I 0.74 1 1.48 1 


1 30 1 1.5 1 1 


1 1 1.29 1 1.38 1 


1 31 1 1 1 





TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE decej^R 1984 



Page 1 of 2 
(mg/L) 



HOE WPOS PROTOCOL 



' DATC ' PAC KHnO lIHf ' ^°'** H^lirO ' FLUORIDE j 


1 OATC , PAC ICHn04 LIHC , ^s„ HaliCQ^ , jj^j^qg | ftesidual 1 


II 1 III 

1 1 ( 1.7 i 1 1.28 1 1.45 1 

1 2 1 1.7 1 1 1.22 1 1.42 1 
i 3 1 1.9 I 1 j 1 1.10 1 1.03 1 
1 4 I 1.8 1 1 1 1 1.12 1 1.35 1 
1 5 1 1.2 1 II 1 1.12 1 1.23 1 
1 6 1 1.7 III 1 1.10 1 1.15 1 
1 7 1 1.8 1 1 1 1 t 1.10 1 1.23 1 
j 8 I 1.7 I 1 1 1 1 1.09 ] 1.08 1 
1 9 1 2.2 1 1 1 1 1 1.33 1 1.38 1 
1 10 1 1.8 1 1 1 1 1 1.26 1 1.26 1 
1 11 1 1.8 I 1 1 1 1 1.15 1 1.23 1 
1 12 1 1.6 1 1 1 1 1.12 1 1.35 1 
1 13 1 1.7 1 1 1 1 1.15 1 1.18 1 
1 14 1 1.6 1 1 1 1.13 1 1.33 1 
1 15 1 1.6 1 t 1 1 1.15 1 1.29 1 



TABLE 4.1 (cont'd.) December 1984 (mg/L) 
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' DATE TAC ' KMnO ' I IMf ^^°^ Mfllim FLUORIDE | 


1 DATt TAC , KMn04 , LIME ^^^^ NaHCOj j^^^^^ Residual ) 


III 1 

1 16 1.9 1 1 1.13 1.33 1 

t 1 1— - -1 

1 17 1.6 1 1 1 1 1.19 1.16 1 

1- 1 -I- 1 1 

1 18 1 1.6 1 1 1.19 1 .82 1 
( 1.. 1 1 1 1 1 

1 19 1 1.6 1 II 1.19 1 1.38 1 

1 1 1 1 1 1 I 

1 20 1 1.6 1 1 1 1.22 1 1.37 1 

I 1 1 1 1 1 1 

1 21 1 1.6 I 1 1 1.20 1 1.30 t 

1 1 1 1 "1- -1 1 

1 22 1 1.6 1 1 1 1.20 1 1.28 1 
1 1 1 -. I -|_ -1 1 

1 23 1 1.2 1 1 1 1 .83 1 1.00 1 
1 1 1 1 -1 1-- 1 1 

1 24 1 - 1 1 1 1 1.17 1 1.05 1 

1 1 1 -1 1 1 1 1 

1 25 1 - 1 1 1 1 1.11 1 1.28 1 

1 1 1 -1 1 1 1- 1 1 

1 26 1 - 1 1 1 1 1.32 1 1.20 1 

1 1 1 1 1 --I 1 1 

1 27 1 - 1 1 1 1 1.37 1 1.19 1 

1 1 -1 1 1 1 1 1 

1 2B 1 - 1 1 1 1 1.18 1 1.30 1 

1 1 1 1 - — 1 1 1 1 

1 29 1 - 1 1 1 1 1.24 1 1.30 1 

1- 1 1 1-- - 1 1 1 1 

1 30 1 _ 1 1 1 1.44 1 1.36 1 

1 1 1— - 1 -1 1 1 

1 31 1 . ; 1 1 1 1.35 1 1.19 1 



TABLE 5 

WATER PLANT OPTIMIZATION STUDY 

"WATER QUALITY SUMMARY" 



TABLE 5.0: 



PIAMI ST. IHQMAS 



wos 

HATER QUALITY - 1-VEAR SIMMIV 



PM» 1 



GENERAL CHEMISTRY 




1 9 86 


OWSP 


DRINKING 






























WATER OBJ/ 






JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


GUIDELINE* 


GENERAL CHEMISTRY 
































ALKALINITY 


R 


96 


.. 


_ 


_ 


99 


102 


105 


101 


101 


^ 





_ 


0.2 




■g/L 




90 


- 


- 


- 


- 


- 


91 


- 


- 


- 


90 


92 


■9/L 




ANHaniA TOTAL 




.012 


.020 


.026 


.027 


.023 


.065 


.037 


.019 


:.025 


0.008 


0.011 


0.008 


0.0!> 




•9/L 




.005 


- 


- 


- 


- 


- 


.005 


- 


- 


- 


).005 


0.005 


■g/L 




CALCIUH 




_ 


_ 


_ 


_ 


_ 


_ 


. 


_ 


^^ 


_ 






0.1 




■g/L 




34.5 


- 


- 


. - 


- 


- 


- 


- 


- 


- 


35.0 


38.0 


■9/L 




CHLORIDE 




15 


15 


15 


15 


14 


14 


15 


15 


15 


15 


14 


15 


0.2 


250 


■9/L 




15 


- 


- 


- 


- 


- 


18 


- 


- 


- 


14 


16 


■9/L 


■g/L 


COLOUR HzU 




3.0 


3.0 


3.5 


12.5 


_ 


_ 


9.5 


9.5 


3.0 


_ 


17.0 


36.5 


0.5 


5 






1.0 


1.0 


1.0 


1.0 


1.0 


- 


1.0 


1.0 


1.0 


- 


1.0 


1.0 


TCU 


TCU 


CONDUCTIVITY 




290 


292 


285 


288 


287 


294 


306 


297 


286 


281 


268 


279 


0.01 




uaho/CB 




288 


- 


- 


- 


- 


- 


326 


- 


- 


- 


286 


311 


(MIO/CH 




riELO CHLORINE (COHBIHEO) 




























0.1 




■9/L 




























■9/L 




FIELD CHLORINE (FREE) 




























0.1 




■9/L 




























■g/L 




FIELD CHLORINE (TOTAL) 




























0.1 




•9/L 




























■9/L 




FIELD PH 




























0.2 





TABLE 5.0: (cont'd.) 
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GENERAL CHEMISTRY (Cont'dJ 




1 9 86 


OWSP 
DETECTION 


DRINKING 
WATER OBJ/ 
































JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


GUIDELINE* 


FIELD TEMPERATURE 


m 






























•c 


t 






























FIELD TUnaiDITV 


1 




























1 FTU 


FTU 


t 






























FLUORIDE 


R 


0.2 


0.1 


0.1 


0.1 


0.1 


- 


0.2 


0.1 


0.1 


- 


0.14 


0.10 


0.01 


2.1 


■9/L 


T 


1.32 


1.27 


1.32 


1.25 


1.25 


1.24 


1.17 


1.17 


1.13 


1.14 


1.19 




■9/L 


•g/L 


HARDNESS 


R 


121 


_ 


„ 


_ 


120 


123 


125 


124 


130 


— 


_ 


— 


0.5 




■9/L 


T 


124 


- 


- 


- 


- 


— 


130 


- 


- 


- 


118 


130 


•9/L 




MAGNESIUM 


R 


- 


- 


- 


- 


— 


- 


- 


- 


- 


— 


- 


- 


0.05 




■9/L 


T 


8.4 


- 


- 


- 


- 


- 


— 


- 


- 


- 


- 


- 


•9/L 


c 


NITRATE 


R 


0.25 


0.42 


0.34 


0.40 


0.14 


0.23 


0.29 


0.23 


0.17 


0.25 


0.16 


0.17 


0.05 


10 Bg/L 


■g/L 


1 


0.20 


- 


- 


- 


- 


- 


0.30 


- 


- 


- 


0.10 


0.30 


■9/L 


as N 


NITRITE 


R 


.004 


.004 


.004 


.009 


.010 


.021 


.017 


.014 


0.013 


0.006 


O.OIC 


0.012 


0.005 


1 -g/L 


■9/L 


T 


0.01 


- 


- 


- 


— 


- 


0.01 


— 


- 


- 


0. QIC 0.010 


■g/L 


as H 


NITROGEN TOTAL KJELDAHL 


R 


0.28 


0.35 


0.36 


0.29 


0.26 


0.53 


0.32 


0.36 


0.43 


0.37 


0.35 


0.37 


0.1 


0.15 


■g/L 


T 
























0.12 


■9/L 


■9/L * 


PH 


R 


8.2 


8.3 


8.2 


8.1 


8.1 


7.8 


7.8 


7.8 


8.0 


8.1 


8.2 


3.1 








T 


7.6 


7.6 


7.5 


7.5 


7.5 


7.4 


7.3 


7.3 


7.3 


7.4 


7.4 


7.4 






PHOSPHORUS FILTERED REACTIVE 


R 


























0.01 




■9/L 


T 


























•9/L 





TABLE 5.0: (cont'd.) 
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1 » 86 




• 


0»*SP 
DETECTION 
LIMIT* 


DRINKING 
MATER OBJ/ 
GUIDELINE* 


GENERAL CHEHISTRV (Cont'd) 




JAN 


FEB 


HAR 


APR 


HAV 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


PHOSPHORUS TOTAL 
■9/L 


R 
T 


.026 


.024 


.021 


.033 


.025 


.047 


.047 


.046 


.078 


.045 


.062 


.070 


o.ot 

■9/L 




SODIUH 

■g/i 


R 
T 












1 














0.1 

■g/L 




TO?AL SOLIDS 

■9/1- 


R 

I 


























I 

■9/L 




TURBIDITV 

Flu 


R 

I 


13.3 
0.13 


6.5 
0.17 


29.5 
0.12 


21.6 
0.07 


15.8 
0.08 


29.1 
0.10 


26.8 
0.08 


16.5 
0.09 


33.5 
0.10 


50.1 
0.09 


49.3 
0.09 


89.7 
0.09 


0.01 
FTU 


1 
FTU 


METALS 
































ALUHINUH 

■9/L 


R 
T 


.02 


.02 


.02 


.01 


.03 


.02 


.03 


.03 


.02 


.02 


.02 


.01 


0.003 

■g/L 




ARSENIC 

■9/L 


R 
T 


























0.001 

■g/L 


0.05 
■9/L 


BAAIUH 

■9/L 


It 
1 


























0.001 
■g/L 


1 
■9/L 


8ERVLLIUH 

■g/L 


R 
I 


























0.001 

■g/L 




BORON 

■9/L 


R 
T 


























0.02 
■9/L 


5 

■9/L 


CAOHIUH 

■9/L 


R 

1 


























0.0003 
■9/L 


0.005 

■9/L 



TABLE 5.0: {cont'd.) 
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1 9 86 




DWSP 
DETECTION 
LIMIT* 


DRINKING 
WATER OBJ/ 

guideline' 




METALS (Cont'd} 




JAN 


FEB 


MAR 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


CHROMIUM 


■g/L 


R 


























0.001 
•g/L 


0.05 

•g/L 


COBALT 


■g/L 




























0.001 

•g/L 




COPPER 


■g/L 




























0.001 
■9/L 


1 

•3/L 


CYANIDE 


m/l 




























0.001 

■g/L 


0.2 

■g/L 


IRON 


■g/L 




0.19 
0.01 


0.17 
0.05 


0.08 
0.01 


1.00 
0.01 


0.58 
0.02 


- 


0.68 
0.01 


0.48 
0.01 


0.68 
0.01 


- 


1.02 
0.01 


5.45 
0.02 


0.002 

■g/L 


0.3 

■g/L c 


LEAD 


■g/L 




























0.003 

•g/L 


0.05 
■9/L 


MANGANESE 


■g/L 




























0.001 

•g/L 


0.05 

■g/L 


MOLYBDENUM 


■g/L 




























0.001 

■9/L 




MERCURY 


ug/L 




























0.01 
ug/L 


1 

ug/L 


NICKEL 


■g/L 




























0.002 

■g/L 





TABLE 5.0: (cont'd.) 
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1 » 86 


DWSP 
DETECTION 
LIMIT* 


drinking 
mater obj/ 
guideline' 


NETALS (Cont'd) 




JAN 


FEB 


HAD 


APR 


MAY 


JUNE 


JULV 


AUG 


SEPT 


OCT 


NOV 


DEC 


SCLENIUH 

■gIL 


R 
T 


























0.001 
•9/L 


0.01 
■g/L 


STROHTIUH 

■9/L 


R 
1 


























0.001 
■g/L 




TIM 


R 






























(no units available) 


T 






























URANIUM 

■9/1. 


R 

T 


























0.002 
■g/L 


.02 

■g/L t 


VANADIUM 

■9/L 


R 
T 


























0.001 
■9/L 




ZINC 


R 

T 


























0.001 
■g/L 


5 

•g/L h 


PURGE ABLE S 
































BENZENE 

Hl/i 


R 
T 


























1 
ug/L 


10 

ug/L h 


BROMOFORH 


R 
1 


























1 

ug/L 


350 

ug/L ♦♦ 


CARBON TETRACHLORIDE 


R 
T 


























1 
ug/L 


3 

ug/L h 


CIILOROBENZENE 

ug/L 


R 

T 


























1 
ng/L 


100-300 
ng/L h* 



TABLE 5.0: (cont'd.) 
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PURGEABLES (Cont'd) 












1 ' 


86 












DMSP 
DETECTION 
LIMIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE* 


JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


CHLOROO 1 BROMOHE THANE 
ug/L 


R 

T 


5 


5 


4 


4 


6 


7 


3 


5 


6 


4 


4 


4 


«g/L 


350 

ug/L ++ 


CHLOROFORM 

ug/L 


R 
T 


26 


32 


24 


23 


47 


12 


14 


17 


51 


15 


22 


14 


ug/L 


350 

ug/L ♦* 


1,2-OICHLOROBENZENE 
ug/L 


» 
T 


, 
























ug/L 


400 

ug/L e 


1,3'DICHLOROBEHZEME 
ug/L 


i 


1 
























ug/L 


■100 

ug/L e 


1,4-DICHLOROBENZENE 

ug/L 


T 


























ug/L 


400 

ug/L • 


ICHLOROBROMOHE THANE 

ug/L 


R 
T 


12 


13 


11 


11 


13 


16 


5 


13 


17 


7 


10 


9 


ug/L 


350 

ug/L ♦+ 


U-OrCHLOROETHANE 

ug/L 


i 
t 


























ug/L 




1,2-DICHLOROE THANE 

og/L 


« 


























ug/L 


10 

ug/L h 


l.l-OrCHLOROETHVLEME 
ug/L 


? 


























ug/L 


.3 

ug/L h 


T,1.2-DICHL0RGETHYLEHE 
ug/L 


1 
T 




















1 






ug/L 





TABLE S.O: (cont'd.) 
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DNSP 
DETECTION 
LIMIT* 


DRINKING 
NATER OBJ/ 
GUIDELINE* 


PURCEABLES (Cont'd) 




JAN 


FEB 


MAR 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


DICHLOROHE THANE 
ug/L 


R 
t 


























5 
ug/L 


ug/L c 


1,2 OICHLOROPROPANE 
ug/L 


il 

i 


























t 
ug/L 




ETHVLBENZENE 

ug/L 


? 


























1 

ug/L 


1400 
ug/L 


ETHVLEHE OIBROMIOE 


% 






























ug/L 


1 






























M- XYLENE 

ug/L 


1' 


























1 
ug/L 


620 

ug/L C 


0-XVLENE 

ug/L 




























1 ug/L 


620 

ug/L c 


P-XVLEME 

ug/L 


1 


























1 
ug/L 


620 

ug/L c 


TOLUENE 

ug/L 


■ 
* 


























1 
ug/L 


TOO 

ug/L c 


1, 1.2,2-TETRACHLOROETHANE 

ug/L 




























1 

ug/L 


1.7 
ug/L a 


T E TRACK LOROE TH VLENE 

ug/L 




























I 

ug/L 


10 

ug/L h 




* 



























t■^, 



TABLE 5.0: (cont'd.) 
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1 9 86 












OWSP 
DETECTION 
LIMIT* 


drinking 
water obj/ 
guideline' 


PURGEABLES (Cont'd) 




JAN 


FEB 


HAR 


APR 


MAV 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


1,1,1-TRICMLOROE THANE 


R 


























<jg/L 


1000 
ug/L c 


1,1,2-TRICHLOROETHANE 
U9/L 




























1 

ug/L 


6 
ug/L e 


TRICHLOROETHYLENE 

ug/L 




























1 

ug/L 


30 

ug/L h 


TOTAL TRIHALOHETHANES 
U9/L 




43 


50 


39 


38 


66 


35 


22 


35 


74 


■26 


36 


27 


3 
ug/L 


350 

ug/L ++ 


TR 1 F LUOROCHLORO TOLUENE 
ug/L 




























1 

ug/L 




ORGANOCHLORINES 




■ 




























ALDftIN 

ng/L 




























1 
ng/L 


700 

ng/L ** 


ALPHA BHC 

ng/L 




























1 

ng/L 


700 

ng/L c 


ALPHA CHLOROANE 

ng/L 




























2 
ng/L 


700 

ng/L **• 


BETA BHC 

ng/L 




























1 
ng/L 


300 

ng/L c 


DIELDRIM 

ng/L 




























2 
ng/L 


700 

ng/L ** 



TABLE 5.0: (cont'd.) 



ORGANOCHLORIMES (Cont'd) 


1 9 86 


DWSP 
DETECTION 
LIMIT* 


drinking 
water obj/ 
guideline' 


JAN 


FEB 


MAR 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


ENORIN 

ng/L 


R 

f 


1, 
























4 
ng/L 


200 
ng/L 


GAW4A CHLORDANE 

ns/L 


1 

r 


























2 
ng/L 


700 

ng/L •** 


HEPTACHLOR EPOXIDE 
ns/L 


f 


i / 
























1 
ng/L 


3000 *** 
ng/L 


HEPTACHLOR 

ng/L 


It 

r 


' : 
























1 

ng/L 


3000 
ngA ♦♦♦ 


HEXACHLOROBENZENE 

og/L 


m 
t 


























1 

ng/L 


10 

ng/L h 


HEXACHLOROBUTADIENE 

ug/L 


1 
'1 


>: 






















■ 




1' 
•1 


HEXACHLOROE THANE 

ng/L 


i 
1' 


























1 
ng/L 


19000 
ng/L e 


LINDANE 

ng/L 


1 
1 


























1 
ng/L 


ilOOO 
ng/L 


METHOXVCHLOR 

ng/L 


i 
t 




- 






















5 
ng/L 


100000 
ng/L 


HIREX 

ng/L 


I 
t 


























5 
ng/L 


■ 1 



TABLE 5-0: (cont'd.) 
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ORGANOCHLORIHES (Cont'd) 




1 9 86 


DWSP 
DETECTION 


DRINKING 
WATER OBJ/ 






























JAN 


FEB 


HAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


GUIOELINE* 


OCTACHLOROSTYRENE 


K 


























1 




ng/L 


ti 


' 
























ng/L 




0,P-DDT 


» 


























5 


30000 


ng/t 


'f 


























ng/L 


ng/L d 


OXYCHLORDANE 


R 


























2 




ng/L 


T 


f 
1 
























ng/L 




PCB TOTAL 


i 


























20 


3000 


'mm 


1' 


1 
























ng/L 


ng/L t 


PENTACHLOROBEHZENE 


R 


























1 


74000 


ng/L 


f 


























ng/L 


ng/L e 


P,P-OOD 


R 


























5 


d 


m/k 


1 


























ng/L 




P,P-ODE 


E 


























1 


d 


ng/L 


t 


























ng/L 




P,P-DOT 


1 


























5 


d 


ng/L 


I 


























ng/L 




1 , 2 , 3 , l-TE TRACHLOROBENZEHE 


i 


























1 




ng/L 


!■ 


























ng/L 




1,2,3, 5-TETRACKLOROBENZEHE 


t 




t 






















1 




ng/L 


I 


























ng/L 





TABLE S.O: (cDnt'd.) 
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DWSP 
DETECTION 
LIMIT* 


DRINKING 
HATER OBJ/ 
GUIDELINE* 


ORGAMICULORINES (Cont'd) 




JAN 


FEB 


HAR 


APR 


MAY 


JUNE 


JULV 


AUG 


SEPT 


OCT 


NOV 


DEC 


1,2.ll,5-TETRACHLOROBENZeNE 
ng/L 


R 
T 


























1 

ng/L 


3aooo 

ng/L • 


THIODAN 1 

ng/L 


R 
T 


























2 
ng/L 


74000 
ng/L aa 


THIODAN 11 

ng/L 


R 

T 


























4 
ng/L 


74000 
ng/L a a 


THIODAN SULPHATE 
ng/L 


R 
T 


























4 

ng/L 




TOXAPHENE 


R 






























(no units available) 


1 






























1,2,3-TRlCHLOROBENZEHE 
ng/L 


R 
1 


























5 
ng/L 


10000 
ng/L y 


I.Z.I-TRICHLOROBENZENE 
ng/L 


R 
T 


























5 
ng/L 


15000 
ng/L y 


1.3,5-TRICHLOROB£NZEHE 
ng/L 


R 

T 


























5 
ng/L 


10000 

ng/l y 


2.3,6-TRICHLORQTOLUENE 
ng/L 


R 

1 


























5 
ng/L 




2,4,5-TRICHLOHOTOLUENE 

ng/L 


R 
1 


























5 
ng/L 


10000 
ng/L g 

































TABLE 5.0: (cont'd.) 
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1 9 86_ 


DHSP 
DETECT ION 
LIMIT* 


DRIMCING 
WATER OBJ/ 
GUIDELINE* 


ORGANOCHLORINES (Cont'd) 




JAN 


FEB 


HAR 


APR 


MAV 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


2 , 6 , A- TR 1 CHLORO TOLUENE 
■9/L 


t 


























5 
ng/L 




TRIAZIKES 
































ALACHLOR 


:i 






























ng/L 


f- 






























AMETRINE 

ng/L 


ft! 

^1 


















<50 








50 
ng/L 




AIRATDNE 


« 


















<50 












ng/L 


'r 






























ATflAZlNt 

Mm- 


i 
f 


























50 
ng/L 


46000 
ng/L 1 


BLADEX 




















<100 








100 

ng/L 


toooo 

ng/L t 


ME TOLACHLOR 


i 


















<500 












.^Jl 


(1 






























PROHETONE 

ng/L 




















<50 








50 
ng/L 




PROMETRYNE 

ng/L 


1' 


















<50 








50 
ng/L 


1000 
ng/L t 


PROPAZINE 

ng/L 


R 

f 


















<50 








50 
ng/L 





TABLE 5.0: (cont'd.) 



P«g« n 
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OWSP 


DRINKING 


TRIAZINCS (Cont'd) 






DETECTION 
LIMIT* 


hater obj/ 
guideline' 


JAN 


FEB 


HAR 


APR 


HAY 


MiUC 

tlVfK 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


SENCOR 

ng/L 


It 
T 


















<100 








100 
ng/L 




SlHAZtNE 

ng/L 


R 
T 


















<50 








50 
ng/L 


10000 
ng/L 1 


SPECIAL PESTICIDES 












t 




















2,<I-D 

ng/L 


R 
T 


























100 
ng/L 


100000 
ng/L 


2,4-0 BUTYRIC ACID 
ng/L 


R 
T 


























200 
ng/L 


18000 
ng/L 1 


DICAHBA 

ng/L 


R 
T 


























100 
ng/L 


aTOOO 
ng/L I 


PENTACHLOROPHENOL 
ng/L 


R 
T 


























50 
ng/L 


10000 
ng/L h 


P ICLORAM 

ng/L 


R 
T 


























100 

ng/L 




2,4-0 PROPIONIC ACID 
ng/L 


R 

T 


























100 

ng/L 




SILVEX 

ng/L 


R 
T 


























50 
ng/L 


10000 
ng/L 


2,4.5-T 

ng/L 


R 

T 


























50 
ng/L 





TABLE 5.0: (cont'd.) 
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SPECIAL PESTICIDES (Cont'd) 




1 9 86 


OWSP 
DETECTION 


DRINKING 
WATER OBJ/ 
































JAN 


FEB 


HAR 


APR 


MAY 


JUNE 


JOLV 


AUG 


SEPT 


OCT 


MOV 


DEC 


LIMIT* 


GUIDELINE^ 


2,3,1,5-TETRACHLOROPHEHOL 


i 


























50 




ng/L 


r 


























rvg/L 




2,3,5,6-IETRACHLOHOPHENOL 


ft 


1 
























50 




ng/L 


iT 


1' 
























ng/L 




2,3,1-TRICHLOBOPHENOL 


R 


























100 




ng/L 


f- 


























ng/L 




2,1,5-TRICHLOROPHEMOL 


« 


























50 




ng/L 


t 


























ng/L 




2 , 1 , 6-TR ICHLOROPHENOL 


i 


























50 


10000 


ng/L 


f 


























ng/L 


ng/L h 


ORGANOPHOSPHOROUS PESTICIDES 
































DIAZINON 


I 


























50 


14000 


ng/L 


ir 


























ng/L 


ng/L 


DICHLOROVOS 


. R 






























ng/L 


T 






























DURSBAN 


1 




























■ 


ng/u 


T 






























ETHION 


« 






























ng/L 


T 




























! 


CUTKION 


» 






























ng/L 


T 































TABLE 5.0: (cont'd.) 
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, , 86 


DHSP 
DETECTION 


DRINKING 
WATER OBJ/ 


ORGANOPHOSPHOROUS PESTICIDES 


(Cont'dt 






























JAN 


FEB 


HAR 


APR 


MAV 


JUME 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


GUIDELINE* 


HALATHION 


R 






























ng/L 


f 






























MtTHYLPARATHION 


R 


























50 


7000 


ng/L 


T 


























ng/L 


ng/L 


METHYLTRITHION 


R 






























ng/L 


T 






























HEVINPHOS 


R 






























ng/L 


T 






























PARATHION 


R 


























50 


3&000 


ng/l 


1 


























ng/L 


ng/L 


PHORBATE 


R 






















• 








ng/L 


1 






























RE LOAN 


R 






























ng/L 


T 






























RONNEL 


ft 




























i 


ng/L 


T 






























MASS SPEC. 
































DI-N-BUTVL PHTHALATE 


R 


























0.1 


34000 


u»/L 


1 

ii 


























ug/L 


ug/L 



TABLE 5.0: (cont'd.) 
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MASS SPEC. (Cont'd) 














1 9 


86 












DWSP 
DETECTION 


ORIMtlNG 
WATER OBJ/ 






1 






























JAN 


FEB 


HAIi 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


GUIDELINE^ 


H-DICHLOROMETHYLENE- 


R 


























0.1 




PENTACHLOROANALINE 




























ug/L 




ug/L 
































OIPHENYL ETHER 




























0.1 




ug/L 




























ug/L 




FLUORANTHENE 




























0.1 




ug/L 




























U9/L 




HEXACHLOROPROPEME 


























0.1 




og/L 




























ug/L 




METHYL PHENAMTHRENE 




























0.1 




ug/L 




























ug/L 




NAPHTHALENE 




























0.1 




ug/L 




























ug/L 




PENTACHLOROBUTADIENE 




























0.1 




og/L 




























ug/L 




PENTACHLOROPROPANE 




























0.1 




ug/L 




























ug/L 




PENTACHLOROPROPEME 




























0.1 




ug/L 




























ug/L 




PYRENE 




























0.1 




ug/L 




























ug/L 





TABLE 5.0: (cont'd.) 
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' 9 


86 












OWSP 
DETECTION 
LIMIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE* 


MASS SPEC. (Cont'd) 




JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPf 


OCT 


NOV 


DEC 


TETRACHLORBUTANE 
ug/L 


ft 
T 


























0.1 

ug/L 


■;, 


TETRACHL0R08 I PHENYL 


R 
1 


























0.1 

ug/L 




BACTERIA*' ' 
































RAW WATER: 






























', ll 


TOTAL COL 1 FORM 0-100/100 niL 
101-5000/100 mL 


R 
R 


8 

1 


8 


7 

1 


8 

1 


9 


9 


9 


7 
1 


8 

1 


7 
2 


8 


7 
1 




i 


TOTAL COL 1 FORM BKGD 


R 






























Count/fiL 
































FECAL COLIFORM O-tO/100 mL 


R 


6 


8 


7 


9 


8 


9 


9 


8 


9 


8 


6 


8 





0/0.1 
■L 


STANDARD PLATE COUNT MF 


i' 





























SOO 


count/IOOaL 
































TREATED WATER: 




ll 




























PRESENT/ABSENT TEST - P/A 


A T 
P T 


16 


14 


16 
2 


18 


16 


18 


18 


16 


16 

1 


18 


17 


15 






TOTAL COLIFORM BACKGROUND HF 
count/100«L 


T 





























OWDO 
Bacti 



(1> Number of test& done per month 



.*.. 



TABLE 5.0: (cont'd.) 
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BACTERIA (Cont'd) 


1 9 B^ 




DWSP 
DETECTION 
LIMIT* 


DRINKING 
MATER OBJ/ 
GUIDELINE* 


JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


TREATED MATER: (Cont'd) 






























FECAL COL! FORM MF T 

count/100 mL 


1 



























ODMO 
BactI 


STANDARD PLATE COUNT MF 0-500/mL T 

>500/mL 


2 



3 



6 



2 , 



2 



3 



1 




1 



5 

1 


3 



2 



5 








IF PRESENT/ABSENT TEST POSITIVE: 






























I 






2 












1 












Tota t Co 1 1 f orm 






























1-4/100 mL 






























FECAL COL I FORM P/A f 






























£. COLI P/A f 






























ARDHONAS P/A 1; 






























STAPH. AUREUS P/A 3f: 






























; 
* 
































i 





























A0107A/eal 



TABLE 5.0: 



PUUif ST. 1HCMAS 



HPOlS 
tUIEii qUMIIY - l-VEMI SIM4AIIV 



Page 1 



GENERAL CHEMISIRY 














I 9 


85 












DWSP 

t%.F ^ F f^ W t^%^t 


DRINKING 




























DETECTION 


MATER OBJ/ 






JAN 


FEB 


HAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


guideline' 


GENERAL CHEHtSTRY 
































ALKALINITY 


R 


99 


- 


- 


- 


124 


95 


- 


- 


- 


- 


- 


— 


0.2 




■9/L 


T 


88 


- 


- 


- 


- 


- 


73 


- 


- 


- 


- 


- 


■9/L 




AnHOniA TOTAL 




.023 


.009 


.044 


.042 


.026 


.036 


.072 


.036 


.036 


.024 


.025 


.028 


0.05 




•9/L 




.005 


— 


— 


— 


— 


— 


.005 


— 


— 


— 


— 


— 


•9/L 




GALGtUH 




























0.1 




1 




























■9/L 




CHLORIDE 




14 


16 


14 


14 


14 


15 


15 


14 


14 


14 


15 


15 


0.2 


250 


■9/L 




16 


— 


- 


- 


— 


- 


16 


- 


- 


- 


- 


- 


■9/L 


•9/L 


rnimm hzu 




7 


- 


- 


- 


6.5 


1 


_ 


— 


— 


— 


— 


— 


0.5 


5 






1 


1 


1 


1 


2 


1 


1 


1 


1 


1 


1 


1 


TCU 


TCU 


CONDUCTIVITY 




287 


302 


268 


289 


284 


289 


298 


281 


297 


289 


282 


289 


0.01 




uaho/ca 




288 


- 


- 


- 


- 


- 


288 


- 


- 


311 


- 


- 


UHHO/CM 




llELO CHLORINE (COHBINED) 




























0.1 




■g/L 




























■9/L 




FIELD CHLORINE (EREE) 




























O.t 




■9/L 




























■9/L 




FIELD CHLORINE (TOTAL) 




























0.1 




■9/1 




























■9/L 




FIELD PH 


R 
T 


























0.2 





TABLE 5.0: (cont'd .) 
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GENERAL CHEMISTRV (Cont'd) 










1 » fi5 










DWSP 
DETECTION 
LIMIT* 


DRINKING 
HATER OBJ/ 
GUIDELINE* 


JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


FIELD TEMPERATURE 
































FIELD TURBIDITY 
FTU 


* 
1 




























1 FTU 


FLUORIDE 

■g/L 


R 

T 


0.13 
1.30 


1.27 


1.18 


1.15 


1.24 


1.22 


1.20 


1.38 


1.39 


1.32 


1.25 


1.28 


0.01 

•g/L 


2.1 

■g/L 


HARDNESS 

■9/L 


R 

T 


127 
123 


- 


- 


- 


- 


^ 


110 


- 


- 


- 


~* 


^ 


0.5 

•g/L 




MAGNESIUM 

.g/L 




























0.05 
■9/L 


c 


NITRATE 

•9/L 


R 
T 


.25 
.29 


.24 


.49 


.56 


.27 


.24 


.25 
.24 


.21 


.16 


.12 


.36 


.27 


0.05 

•g/L 


10 ag/L 
as H 


NITRITE 

■g/L 


R 
T 


.006 
.001 


.003 


.015 


.010 


.004 


.005 


.015 
.001 


.015 


.010 


.006 


.015 


.009 


0.005 
■9/L 


1 «g/L 
as N 


MIIROGEN TOTAL KJELDAHL 

■g/L 


R 
t 


0.43 


.26 


.34 


.45 


.38 


.39 


.56 


.42 


.43 


.39 


.37 


.41 


0.1 
■9/L 


0.15 
■g/L * 


PH 


R 
T 


8.0 
7.3 


8.1 
7.5 


8.0 
7.3 


8.1 

7.4 


8.2 
7.5 


7.9 
7.3 


7.7 
7.2 


7.9 
7.3 


7.9 
7.3 


8.1 

7.4 


8.2 

7.5 


8.2 
7.6 






PHOSPHORUS FILTERED REACTIVE 

■g/L 


R 
T 


1 
























0.01 

■g/L 


1 



TABLE 5.0: (cont'd.) 
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GENERAL CHEMISTRY (Cont'd) 










1 9 85 










DWSP 
DETECTION 
LIMIT* 


DRIMtlNG 
MAIER 08J/ 
GUIDELINE^ 


JAN 


FEB 


MAR 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


PHOSPHORUS TOTAL 

■g/L 




.076 


.017 


.050 


.116 


.057 


.033 


.032 


.048 


.028 


.049 


.129 


.097 


0.01 

■g/L 




SODIUM 

■g/L 




























0.1 
■g/L 




TOTAL SOLIDS 

■g/L 




























1 

■9/L 




TURBIDITY 




54 
.18 


6.3 
.19 


56.6 
.21 


89.6 
.16 


18.2 
.14 


21.4 
.14 


19 
.14 


20.5 
.16 


24.7 
.16 


53.6 
.14 


91.5 
.13 


81.9 
.12 


0.01 
FTU 


1 
FTU 


METALS 
































ALUMINUM 

■g/L 




.01 


.02 


.01 


.01 


.01 


.01 


.01 


.02 


.01 


.03 


.03 


.01 


0.003 

■g/L 




ARSENIC 

■g/i 




























0.001 

■9/L 


0.05 
■9/L 


BARIUM 

■g/i 




























0.001 

•g/L 


1 

■9/L 


BERYLLIUM 

■g/L 




























0.001 

•g/i 




BORON 

■g/L 




























0.02 
■9/t 


5 
■9/L 


CADMIUM 

■g/L 




























0.0003 

•g/L 


0.005 
■g/L 



TABLE 5.0: (cont'd.) 
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METALS (Cont'd) 




1 9 85 


DWSP 
DETECTION 


DRimiNG 
WATER OBJ/ 
































JAN 


FEB 


HAR 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


guideline' 


CHROMIUM 


■g/L 




























0.001 
■g/L 


0.05 
■9/L 


COBALT 


■g/L 


i 

t 


























0.001 
•9/L 




COPPER 


■g/L 




























0.001 

■g/t 


1 

■9/L 


CYANIDE 


■g/L 


r 


























0.001 

■g/L 


0.2 
■9/L 


IRON 




H 


1.6 


_ 


_ 


— 


— 


- 


— 


- 


- 


- 


- 


- 


0.002 


0.3 




■9/L 


T 


0.01 


0.01 


0.02 


0.01 


0.04 


0.01 


0.01 


0.04 


0.01 


0.03 


0.04 


0.01 


•9/L 


■g/L c 


LEAD 


■9/L 


* 
1 


























0.003 
■9/L 


o.os 
■g/L 


HANGANESE 


■g/L 




























0.001 
■9/L 


0.05 
■9/L 


MOLVBDENUM 


■9/L 




























0.001 
■9/L 




MERCURY 


ug/L 




























0.01 
ug/L 


1 

ug/L 


NICKEL 


■9/L 


1, 


























0.002 

■g/L 





TABLE 5.0: (cont'd.) 
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HETALS (Cont'd) 




1 9 85 


DWSP 
DETECTION 


DRINKING 
WATER OBJ/ 
































JAN 


FEB 


MAR 


APR 


MAV 


JUNE 


JULV 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


GUIDELINE* 


SELENIUM 


R 


























0.001 


0.01 


•g/L 


I 


























■g/L 


■g/L 


STRONTIUM 


It 


























0.001 




■g/L 


1 


























•9/L 




TIN 


R 






























fno units avaiUble) 


t 






























URANIUH 


R 


























0.002 


.02 


■9/1- 


■|: 


























■g/L 


■g/L t 


VAHAOIUM 


R 


























0.OO1 




■g/L 


t; 


























■9/L 




ZINC 


R 


























0.001 


5 


■g/L 


I 


























■3/1 


■g/L h 


PURGE ABLE S 
































BENZENE 


R 


























1 


10 


ug/L 


1 


























ug/L 


ug/L h 


BROMOFOHH 


R 


























1 


350 


ug/L 


1 


























ug/L 


og/L ♦♦ 


CARBON TETRACHLORIDE 


R 


























1 


3 


ug/L 


I 


























ug/L 


ug/L h 


CKLOROBENZENE 


R 


























1 


100-300 


ug/L 


T 


























i>g/L 


ng/L h* 



s; 
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PURCEABLES (Cont'dJ 














1 9 


85 












BWSP 
DETECTION 


DRINKING 
MATER OBJ/ 
































JAN 


FEB 


HAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


OEC 


LIMIT* 


GUIDELINE^ 


CHLOROD I BROMOME TH ANE 
ug/L 


R 

T 


5 


6 


5 


5 


5 


5 


6 


6 


5 


6 


6 


5 


1 
ug/L 


350 

og/L ♦+ 


CHLOROFORM 

ug/L 


R 

T 


31 


31 


38 


29 


40 


16 


26 


34 


33 


35 


32 


22 


1 

ug/L 


350 

ug/L ++ 


1,2-01CHL0R0BENZ£NE 


Jt 


























1 


400 


ug/L 


T 


























ug/L 


ug/L e 


1,3-DlCHLOROBENZENE 


»; 


























1 


HOO 


ug/L 


T 


























ug/L 


ug/L e 


1,1-OICHLOROBENZENE 


m 


























1 


400 


U9/L 


t 


























ug/L 


ug/L e 


D IGHLOROBROMOHE IHANE 
"9/L 


R 
T 


14 


16 


16 


15 


15 


14 


14 


16 


20 


18 


16 


12 


1 
ug/L 


350 

ug/L ++ 


1,1-DICHLOROE THANE 


K 


























1 




ug/L 


f 


























ug/L 




1,2-DiCHLOnoETHANE 


» 


























1 


10 


ug/L 


1 


























ug/L 


ug/L h 


1,1-OICHLOROETHVLENE 


« 


























1 


.3 


ug/L 


t 


























ug/L 


ug/L h 


T , 1 , 2-DlCHLOROE THYLENE 


» 


























1 


[ 


ug/L 


T 


























ug/L 
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PURGEABLES (Cont'd) 


1 9 85 


DWSP 
DETECTION 
LtHIT* 


DRINKING 
MATER 08J/ 
GUIDELINE* 


JAN 


FEB 


MAA 


APR 


HAV 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


OICHLOROHE THANE 


R 

T 


























5 

ug/L 


40 

ug/L c 


1,2 DICHLOROPHOPANE 
ug/L 




























1 

ug/L 




ETHVLBENZENE 

ug/L 




























1 
ug/L 


1400 
ug/L a 


ETHVLEHE DIBROHIOE 




























ii 




ug/L 
































H-XVLENE 

ug/L 




























1 

ug/L 


620 

ug/L c 


0-XVLENE 

ug/L 




























1 ug/L 


620 

ug/L c 


P-XVLfNE 

ug/t 




























1 
ug/L 


620 

ug/L c 


10LUENE 

ug/L 




























1 
ug/L 


100 

ug/L c 


1 , 1 , 2 ^ 2 - rE TR ACHLOROE THAME 
ug/L 




























1 
ug/L 


1.7 

ug/L e 


1ETRACHL0R0ETHVLENE 
ug/L 




























1 
ug/L 




10 

ug/L h 
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PURCEABLES (Cont'd) 


1 9 


85 


DMSP 
DETECTION 
LIMIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE* 


JAN 


FEB 


HAfl 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


1,1,1-TRtCHLOROETHANE 

ug/L 


■I 


























1 
ug/L 


1000 
ug/L c 


1, 1,2-TRICHLOROETHANE 
ug/L 


1 




\ 






















1 
ug/L 


6 
ug/L a 


TRICHLOROETHYLENE 
ug/L 


li 


























1 

ug/L 


30 

ug/L h 


TOTAL TRIHALOHETHANES 
ug/L 


R 
T 


50 


53 


59 


49 


60 


35 


46 


56 


58 


59 


54 


39 


3 

"g/L 


350 

ug/L ++ 


TRIFLUOROCHLORO TOLUENE 

ug/L 


i' 
1 


























1 

ug/L 




ORCANOCHLORINES 
































ALDRIN 

ng/L 


1 
1 


























1 
ng/i 


700 

ng/L ** 


ALPHA BHC 

ng/L 


1 


























1 
ng/L 


700 

ng/L c 


ALPHA CIILOROANE 

ng/L 


1 
f 


























2 
ng/L 


700 

ng/L *** 


BETA BHC 

ng/L 


.1 

T 


























1 

ng/L 


300 

ng/L c 


DIELDRIN 

ng/L 


i 
r 


























2 
ng/L 


700 

ng/L ** 
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ORGANOCHLORINES (Cont'd) 














1 9 


35 












DMSP 
DETECTION 


DRINK IHG 
HATER OBJ/ 






1 






























JAN 


FEB 


HAR 


APR 


HAY 


JUME 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


GUIDELINE^ 


ENDRIN 




























4 


200 


na/L 




























ng/L 


ng/L 


GAMMA CHLORDANE 




























2 


700 


ng/L 




























ng/L 


ng/L "• 


HCPTACHLOR EPOXIDE 




























1 


3000 ♦♦♦ 


ng/L 




























ng/L 


ng/L 


HEPTACHLOfl 




























1 


1000 


ng/L 




























ng/L 


ng/L ♦♦♦ 


HEXACHLOROBENZEHE 




























1 


10 


ng/t- 




























ng/L 


ng/L h 


HEXACHLOROBUTAOIENE 
































ug/t 
































HEXACULOROETHANE 




























1 


19000 


^^M^ 




























ng/L 


ng/L « 


LINDANE 




























1 


4000 


ng/L 




























ng/L 


ng/L 


HETHOXYCHLOR 




























5 


100000 


ng/L 




























ng/L 


ng/L 


HIREX 




























5 




ftg/L 




























ng/L 





TABLE 5.0: (cont'd.) 
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ORGANOGHLORINES (Cont'd) 




1 9 85 


DWSP 
DETECTION 


DRINKING 
WATER OBJ/ 






























JAN 


FEB 


HAR 


APR 


HAV 


JUKE 


JULy 


AUG 


SEP! 


OCT 


NOV 


DEC 


LIMIT* 


GUIDELINE^ 


OCTACHLOROSTVRENE 


R 


























1 




ng/L 


f 


' 
























ng/L 




0,P-DDT 


ft 


























5 


30000 


ng/L 


t 


























ng/L 


ng/L d 


OXYCHLORDAME 


1 


























2 




*m 


T: 


























ng/L 




PCB TOTAL 


i 




;l 






















20 


3000 


■wiA 


t 


I 
























ng/L 


ng/L t 


PENTACHLOROBENZENE 


ft: 


























1 


74000 


ng/L 


f 


























ng/L 


ng/L e 


P,P-DDO 


» 


























5 


d 


nst/t 


t; 


























ng/L 




P,P-DDE 


i" 


























1 


d 


ng/L 


f 


1 1 
























ng/L 




P,P-DOT 


ft 




,; 






















5 


(1 


ng/L 


T 


























ng/L 




1,2,3,1-TETRACHLOROBENZENE 


A 


























1 




ng/L 


T 


























ng/L 




1,2,3,5-TETRACHLOROBENZENE 


R 


























1 




ng/L 


T 


























ng/L 
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1 9 85 


OWSP 
DETECTION 
LIMIT* 


DRINKING 
MATER OBJ/ 
(»I1DELIN£* 


ORGANOCHLORINES (Cont'd) 




JAN 


fEB 


HAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


1,2,it.5-TETRACHL0ROBEHZENE 


R 

T 










; 
















1 
ng/L 


38000 
ng/L a 


THIOOAN 1 


R 
I 


























2 
ng/L 


74000 
ng/L aa 


1HIO0AN It 

m/fk 


R 
T 


























4 
»»9/L 


74000 
ng/L ea 


THIODAN SULPHATE 

ng/L 


R 
T 


























4 
ng/L 




TOXAPHENE 


R 






























(no units availablet 


T 






























1,2,3-lfttCHLOROBENZENE 
ng/L 


R 

T 


























5 

ng/L 


10000 

ng/L y 


1,2.4-TftlCHL0RO6ENZEN£ 
na/L 


R 
1 


























5 
ng/L 


15000 

ng/L y 


1,3,5-TRlCMLOBOBEMZENE 


1 


























5 

ng/L 


10000 
ng/L y 


2,3,6-IRICI(LOROT0LUENE 


R 

T 


























5 
ng/t 




2,11,5-TRlCHLOROTOLUENE 

mtk 


R 

T 


























5 

ng/L 


10000 
ng/L g 



4^«, 



TABLE 5.0: (cont'd.) 



Paga t2 



ORGANOCHLORINES (Cont'd) 


1 9 85 


DWSP 
DETECTION 
LIMIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE* 


JAN 


FEB 


MAR 


APR 


MAy 


JUNE 


JULV 


AUG 


SEPT 


OCT 


NOV 


DEC 


2,6,A-TR[CHLOROTOLUENE 
■9/L 



IS 


























5 

ng/L 


I 


TRIAZINES 
































ALACHLOH 

ng/L 


i 
1 






























AHE TRINE 

ng/L 


1 


























50 
ng/L 


I 


ATRATONE 

ng/L 
































ATRAZINE 

ng/L 




























50 
ng/L 


46000 
ng/L 1 


BLADE X 

ng/L 


i 


























100 
ng/L 


10000 
ng/L 1 


METOLACHLOR 

ng/L 


m, 
i 






























PROMETONE 

ng/L 


1 

T 


























50 
ng/L 




PROHETRYHE 

ng/L 


1 
f 


























50 
ng/L 


1000 
ng/L I 


PROPAZINE 

ng/L 


m 

T 


























50 
ng/L 





TABLE 5.0: (cont'd.) 
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TRIAZINES (Cont'd) 


1 9 85 


OWSP 
DETECTION 
LIMIT* 


DHimiNC 
MATER OBJ/ 
GUIDELINE* 


JAN 


FEB 


HAR 


APR 


MAV 


JUNE 


JOLV 


AUG 


SEPI 


OCT 


NOV 


DEC 


SENCOR 

nfl/i- 


« 
1 


























100 
ng/L 




S1MA2INE 

ng/t. 




























SO 
ng/L 


10000 
ng/L I 


SPECIAL PESTICIDES 
































2,«t-0 

ng/L 




























100 

ng/L 


100000 
ng/i 


2,<I-D BUTYRIC ACID 
ng/L 




























200 

ng/L 


10000 
ng/L 1 


OICAHBA 

ng/L 




























100 
ng/L 


87000 
ng/L 1 


PENTACHLOROPHENOL 




























50 
ng/L 


10000 
ng/L h 


PICLORAH 

ng/L 




























100 
ng/L 




2,1-D PROPIONIC ACIO 
ng/L 




























100 
ng/L 




SILVEX 

ng/L 




























50 
ng/L 


10000 
ng/L 


ng/L 




























50 
ng/L 





TABLE 5.0: (cont'd.) 
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SPECIAL PESTICIDES (Cont'd) 




19 85 


DMSP 
DETECTION 


DRINKING 
MATER OBJ/ 






























JAN 


FEB 


HAR 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


guideline' 


2,3,1.5-T£TRACHLOROPHtNOL 


11 


























50 




ng/L 


f 


























ng/L 




2, 3 .5, 6-T£TRACMLOfiOPHEMOL 


It 


























50 




ng/L 


% 


i 
























ng/L 




2,3,M-TRICHLOROPHEmL 


M 


i 
























100 




ng/L 


■f 


1 
























ng/L 




2,1,5-TRICHLOROPHENOL 


it 


I 
























50 




ng/L 


I 


























ng/L 




2,1,6'TRICHLOROPHENOL 


B 


! 
























50 


10000 


ng/L 


1[ 


























ng/L 


ng/L h 


ORGANOPHOSPHOROUS PESTICIDES 
































OIAZINQN 


i 


i; 
























50 


14000 


ng/L 


1 


























ng/L 


ng/L 


DICHLOROVOS 


E 






























ng/L 


1 






























DURSBAM 


i 






























ng/L 


1 






























ETHION 


«; 


1 




























ng/L 


'1 


i' 




























GUTIIION 


R 






























ng/L 


T 
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ORGANOPHOSPHOROUS PESTICIDES (Cont'd) 


1 ' 


85 


DHSP 
DETECTION 
LtHIT* 


OHINKIHG 
MATER OBJ/ 
GUIOELItffi* 


JAN 


FEB 


MAR 


APR 


HAV 


JUNE 


JULV 


AUG 


SEPT 


OCT 


NOV 


DEC 


KALATHION i 


! 




























HETHVLPARATHION R 
ng/L I 


: 
























SO 
ng/L 


7000 
ng/L 


METHVLTRITHIOM R 






























ng/L T 






























MEVINPHOS R 






























ng/L f 






























PAAATHIOH i 


























50 
ng/L 


35000 
ng/L 


PHORBATE 1 


























' 


' 


RELOAN ' i 






























RONNEL W 






























■mm- T 






























MASS SPEC. 






























DI'N-BUTVL PHTHALATE K 


























O.t 

ug/L 


34000 

ug/L a 
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MASS SPEC. (Cont'd) 


1 » 85 


OWSP 
DETECTION 
LIMIT* 


DRINKING 
MATER Oaj/ 
GUIDELINE* 


JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


H-DICHLOROMETHYLENE- 
PENTACHLOROAHALIKE 
ug/L 


R 

f 


























0.1 

ug/L 




DIPHENYL ETHER 

ug/L 


A 

1^! 


























0.1 

ug/L 




FLUORANTHENE 

ug/L 


t 

f; 


























0.1 
ug/L 




HEXACttLOROPROPENE 


1 


























0.1 
ug/L 




METHYL PHENANTHRENE 
ug/L 


iri 


[ 
























0.1 
ug/l 


,i 


NAPHTHALENE 

ug/L 




























0.1 

ug/L 


1 


PtNTACHLOROBUTADlENE 
ug/L 




























0.1 
ug/L 




PENTACHLOROPROPAKE 

"g/L 


« 
i 


























0.1 

ug/L 




PENTACHLOROPROPENE 
ug/L 




























0.1 
ug/L 




PYREHE 

ug/L 






|. 






















0.1 

ug/L 
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1 9 85 


DWSP 
DETECT lOM 


drinking 
hater obj/ 
guideliiie' 


MASS SPEC. (Cont'd) 
































JAN 


FEB 


HAR 


APR 


MAY 


JUME 


JULV 


AUG 


SEP? 


OCT 


NOV 


DEC 


LIMIT* 


TETRACHIORBUTANE 


R 


























0.1 




ug/L 


i 


























ug/t 




TETRACHLOROBIPHENYL 


i 


























0.1 




U9/L 


T 


























ug/L 




BACTERIA '" 
































RAW WAIER: 
































TOTAL COLirORM O-IOO/lOO uiL 


R 


9 


8 


7 


9 


9 


8 


9 


9 


8 


9 


4 


7 






101-5000/100 mL 


R 






1 








! 




1 




4 


1 






TOTAL COL 1 FORM BKGO 


1 






























count/aL 
































FECAL COL I FORM 0-10/ 100 mL 


R 


9 


8 


8 


9 


7 


8 


9 


9 


9 


9 


7 


8 





0/0.1 


n 






























■L 


STANDARD PLATE COUNT MF 


i 





























500 


count/ lOOaL 
































TREATED WATER: 
































PREStNT/A8SEHT TEST - P/A 


A T 

P T 


18 


16 


16 


17 


17 


16 


17 


16 

1 


18 


18 


16 


15 






TOTAL COL 1 FORM BACKGROUND HF 


T 





























OMDO 


COunt/IOOBL 






























BactI 



(1) Number o* tests done per month 



.aA^. r^t. 



TABLE 5.0: (cont'd.) 
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1 ' 

BACTERIA (Cont'd) 












1 9 


85 












DWSP 
DETECTION 


DRINKING 
WATER OBJ/ 


























!' 


JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


GUIDELINE^ 


TREATED WATER: (Cont'd) 












- 


















FEGAL COL 1 FORM ME T 





























ODWO 


coun-t/JOO Irt. , 




























BactI 


STANDARD PLATE COUNT MP '0-500/nL T 


1 


2 


1 


2 


1 


4 


4 


5 


2 


4 


5 


3 






>500/[it 




























: 


IF PRESENT/ABSENT TEST POSITIVE: 






























Total Col 1 form 


- 


~ 


- 


- 


- 


- 


— 


1 


- 


— 


- 


- 






1-4/100 nil. 






























FECAL COL 1 FORM P/A t 






























E- COLl P/A 1 






















■ 








AROMONAS P/A 1 

r 






























STAPH. AUREUS P/A t 


1 
i 





























A0107A/ea1 



TABLE 5.0: 



PLAHT ST. THaiflS 



NTOS 
HATER QUALITY - 1-VEiW S U HWI Y 



Page 1 







1 9 .a4_ 


OWSP 
DETECTION 


ORIWINC 
WATER OBJ/ 


GENERAL CHEMISTRY 
































JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


GUIDELINE* 


GENERAL CHEHlStRY 
































ALKALINITY ' 


R 


106 


^ 


_ 


105 


_ 


_ 


— 


_ 


- 


- 


- 


98 


0.2 




•9/L 


T 


100 


- 


- 


92 


- 


- 


- 


- 


91 


91 


— 


91 


■9/L 




AIW9NIA TOTAL, 


R 


.027 


.060 


.040 


.043 


.045 


,038 


.101 


.038 


.035 


.037 


.018 


.020 


0.05 




m0^ 


T 


.005 


- 


0.1 


.005 


— 


— 


— 


— 


■^ 


■~ 


~ 


.005 


■3/L 




CALCIUM 


i 


— , 
























0.1 




■i# 


T 


40.5 


- 


- 


36.0 


- 


- 


— 


— 


37.0 


38.0 


"- 


36.5 


■g/L 




CHLORIDE 


R 


16 


15 


14 


15 


15 


15 


15 


15 


15 


14 


15 


14 


0.2 


2S0 


m^ 


T 


18 


- 


- 


16 


- 


- 


- 


— 


17 


17 


— 


16 


■9/L 


■9/L 


COLOUR HzU 


R 


9 


— 


— 


1 


- 


- 


- 


- 


- 


- 


- 


7 


O.S 


5 




T 


1 


- 


- 


1 


- 


— 


— 


1 


1 


— 


1 


1 


TCU 


TCU 


CONDUCT IV 1 TV 


R 


307 


301 


281 


289 


287 


248 


296 


293 


291 


282 


283 


279 


0.01 




u*ho/ca 


T 


342 


- 


- 


293 


— 


— 


— 


^ 


— 


— 


— 


286 


UMHO/CM 




FIELD CHLORINE (COMSINED) 


R 


























0.1 




•9/L 


T 


























■9/L 




FIELD CHLORINE (FREE) 


R 


























O.t 




•9/1 


T 


























■9/1 




FIELD CHLQRiNE (TOTAL] 


R 


























0.1 




.mm 


T 
















* 










■g/L 




FIELD PH 


R 

T 


























0.2 





TABLE 5.0: (cont'd.) 
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GENERAL CHEHISTRV (Cont'd) 














1 ' 


B4 












DHSP 


DRINKING 




























DETECTION 


WATER OBJ/ 






JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


cuioelime' 


FIELP TEMPERATURE 


R 






























"C 


i; 






























FIELD TURBIDITY 


% 




























1 FTU 


FTO 


% 






























FLUORIDE 


R 


0.12 


- 


- 


0.11 


— 


_ 


— 


— 


— 


— 


— 


.011 


o.ot 


2.H 


■g/L 


T 


1.03 


1.13 


1.03 


1.11 


1,02 


1.03 


1.00 


1.25 


1.21 


1.27 


1.25 


1.24 


•g/L 


"9/L 


HARDHESS 


R 


139 


- 


- 


134 


- 


- 


_ 


- 


— 


- 


- 


122 


0.5 




"9/L 


T 


140 


— 


— 


125 


— 


- 


- 


— 


126 


128 


— 


123 


■g/L 




MAGNESIUM 


R 


- 
























0.03 




■g/L 


T 


9.4 


- 


— 


8.6 


— 


— 


— 


— 


8.2 


8.0 


— 


7.8 


■g/L 


c 


NITRATE 


R 


.23 


.30 


.32 


.35 


.36 


.22 


.19 


.23 


.24 


.19 


.22 


.18 


0.05 


10 kg/L 


■g/t 


T 


.28 


— 


.30 


.20 


— 


- 


— 


— 


— 


— 


— 


.15 


■g/L 


as H 


NITRITE 


R 


.003 


.004 


.005 


.004 


.004 


.004 


.008 


.009 


.011 


.007 


.008 


.009 


0.005 


« "g/L 


■g/L 


T 


.001 


- 


.01 


.001 


- 


- 


- 


- 


— 


- 


- 


.001 


■g/L 


as N 


NITROGEN TOTAL KJELDAHL 


R 


.34 


.43 


.45 


.39 


.43 


.53 


.53 


.45 


.31 


.33 


.33 


.30 


0.1 


0.T5 


■g/L 


» 


























■g/L 


■9/L * 


PH 


R 


8.1 


8.1 


8.2 


8.1 


8.0 


8.1 


7.8 


7.9 


7.9 


8.0 


7.9 


7.9 




,1 




T 


7.5 


7.3 


7.4 


7.3 


7.4 


7.4 


7.3 


7.2 


7.2 


7.4 


7.4 


7.4 






PHOSPHORUS FILTERED REACTIVE 


R 


























0.01 




■g/L 


T 


























■g/L 





TABLE 5.0: (cont'd.) 
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1 9 84 


DMSP 
DETECTION 
LIMIT* 


DRINKING 
MATER OBJ/ 
GUIDELINE^ 


GENERAL CHEHISTRY (Cont'd) 




JAN 


FEB 


HAH 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


PHOSPHORUS TOTAL 


R 


.023 


.024 


.028 


.034 


.031 


.045 


.030 


.024 


.038 


.038 


.083 


.067 


0.01 
•g/L 




SODIUM 




— 


- 


- 


8.6 


- 


- 


- 


- 


- 


- 


- 


- 


0.1 
•9/L 




TOTAL SOLIDS 

Pi/*. 




























1 

•9/L 




TURBIDITY 

FTU 




8.3 
.12 


14.5 
.16 


20.9 
.17 


43.9 
.14 


39.6 
.14 


23.0 
.16 


24.8 
.18 


15.9 
.14 


35.2 
.15 


29.8 
.17 


86.7 
.14 


69.4 
.18 


0.01 
FTU 


1 
FTU 


METALS 
































ALUMINUM 

■9/i 




.04 


.02 


.02 


.01 


.01 


.02 


.02 


.02 


.01 


.02 


.00 


.01 


0.003 

■g/t 




ARSENIC 

•9/L 




- 


- 


- 


.001 


- 


- 


- 


- 


- 


- 


- 


- 


0.001 
■9/t 


0.05 
■g/L 


BARIUM 

•9/L 




- 


- 


- 


.018 


- 


- 


- 


_ 


- 


- 


- 


- 


0.001 
•g/L 


1 
■g/L 


BERVLLIUM 

■g/L 




























0.001 
■g/L 




BORQN 

•9/L 




























0.02 
•9/L 


5 

•9/1 


CADMIUM 

■9/L 




- 


- 


- 


,0003 


- 


- 


- 


- 




- 


- 


- 


0.0003 
•9/L 


0.005 
■9/L 



TABLE 5.0: (cont'd.) 
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METALS (Cont'd) 










' ' 


84 










msp 

DETECTION 


DRINKING 
MATER OBJ/ 




































JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


GUIOEIINE* 


CHROMIUM 




R 


- 
























0.001 


0.05 




■9/L 


T 








.001 


















■g/L 


■g/L 


COBALT 


«9/l- 


t 


























0.001 

"g/L 




COPPER 


■9/L 


R 


- 


- 


- 


.003 


- 


- 


- 


- 


- 


- 


- 


- 


0.001 

■g/L 


1 

■g/L 


CYANIDE 


■g/L 


'i 


























0.001 
■9/L 


0.2 

■g/L 


IRON 






0.20 


_ 


_ 


1.18 


— 


_ 


— 


_ 


_ 


— 


— 


0.84 


0.002 


0.3 




■g/L 




0.01 


- 


- 


0.01 


- 


- 


- 


0.01 


0.01 


0.01 


0.01 


0.02 


■9/L 


■9/L c 


LEAD 


■g/L 




- 
























0.003 


O.OS 








— 


— 


— 


.003 


— 


-^ 


— 


"■ 


"^ 


— 


— 


~ 


■g/L 


•g/L 


MANGANESE 






- 
























0.001 


0.05 




■9/L 




*= 


— 


— 


.001 


-^ 


— 


"" 


"■ 


^ 


^ 


_ 


" 


■9/L 


■g/L 


HOLVBOENUH 


■g/L 


« 


























0.001 
■g/L 




MERCURY 


ug/L 


S 


























0.01 

ug/L 


1 

ug/L 


NICKEL 






- 
























0.002 






■g/L 




— 


— 


— 


.002 




~ 




■^ 


' 


" 


' 


" 


■9/L 


1 








: 





























TABLE 5.0: (cont'd.) 
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METALS (Cont'd) 




> 9 04 


DWSP 
DETECTION 


DRINKING 
WATER OBJ/ 
































JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


railOELINC^ 


SELENIUM 


R 


_ 
























0.001 


0.01 


■9/t 


T 


— 


— 


— 


.001 


— 


— 


-* 


■" 


~ 


— 


— 


— 


•g/L 


•9/L 


SILVER 

■9/L 


n 

T 


- 


- 


- 


.005 


- 


- 


- 


- 


- 


- 


- 


- 


0.001 
■9/L 




TIN 


R 






























(no units available) 


T 






























URANIUM 


h 


























0.002 


.02 


■g/L 


1J 


























■9/L 


■9/L t 


VANADIUM 


a 






















V 




0.001 




■9/L 


« 


























■9/L 




ziw: 


i 


>i? 
























0.001 


5 


■9/L 


t 


— 


— 


— 


.001 


— 


— 


— 


" 


" 


— 


— 


~ 


■9/L 


■g/L h 


PURGE ABLES 
































BENZENE 


f. 


























1 


10 


og/L 


I' 


























ug/L 


og/L h 


BROMOFORM 


l: 


























1 


350 


og/L 


'i 


























og/L 


ug/L ♦• 


CARBON TETRACHLORIDE 


R 


- 
























1 


1 


ug/L 


T 








fi 


a 


— 


— 


— 


*~ 


~ 


■^ 


— 


~ 


ug/L 


og/L h 


CMLOROBENZENE 


• 


























1 


100-300 


ug/L 


T 


























ng/L 


ng/L h* 



TABLE 5.0: (cont'd.) 
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PURGE ABLES (Cont'd) 




t 9 84 


owsr 

DETECTION 
LIMIT* 


drinking 
water obj/ 
guideline' 


JAN 


FEB 


HAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


CH LOROD 1 BROMOHETH ANE 
ug/L 


fl 

T 


5 


5 


5 


3 


- 


6 





4 


4 


6 


6 


6 


1 

ug/L 


350 

ug/L ♦♦ 


CHLOROFORM 

ug/L 


ft 
T 


13 


13 


31 


21 


- 


30 


16 


31 


21 


46 


36 


30 


1 
ug/L 


350 

ug/L ♦+ 


1,2-DICHLOROBENZENE 

ug/L 


i 


























1 
ug/L 


too 

ug/L e 


1,3-OICHLOROBENZENE 
ug/L 




























1 
ug/L 


loo 

ug/L e 


1,4-DICHLOROBENZENE 
ug/L 


1 


























1 

ug/L 


MOO 

ug/L e 


D I CHLOROBROMOHE T H ANE 

ug/L 


R 
T 


9 


9 


14 


9 


- 


16 


9 


16 


12 


19 


16 


15 


1 
ug/L 


350 

ug/L ♦+ 


1,1-DICHLOROE THANE 
ug/L 


i 

■*'' 1 


























1 

ug/L 




1,2-DICHLOROETHANE 
ug/L 


il 




1 






















1 

ug/L 


10 

ug/L h 


1,1-DICHLOROETHYLENE 
ug/L 




























1 
ug/L 


.3 

ug/L h 


T,),2-DiCHLOR0ETHYLENE 


t 
f 


























1 

ug/L 





TABLE 5.0: (cont'd.) 
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PURGEABLES (Cont'dl 


1 9 fi4 


DWSP 
DETCCtlON 
LIMIT* 


DRINKING 
HATER OBJ/ 
GUIDELINE* 


JAN 


FEB 


MAR 


M>R 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


OICHLOROME THANE 
ug/L 


* 


























5 
ug/L 


ug/L c 


1,2 OICHLOROPROPANE 
ug/L 


i 

f 


























1 
ug/L 




ETHVLBENZENE 

ug/L 


1 

1 


























1 

ug/L 


moo 

ug/L e 


ETHYLENE OIBROHIOE 
ug/L 


R 

* 






























H-XYLENE 

ug/L 


i 


1 
























1 

ug/L 


620 

ug/L c 


0-XYLENE 

ug/L 


R 


























1 ug/L 


620 
ug/L c 


P-XYLEHE 

ug/L 


R 


























1 
ug/L 


620 

ug/L c 


TOLUENE 

ug/L 


R 

I 

1 


























1 
ug/L 


100 
ug/L c 


1 , 1 , 2 . 2 - TE TR ACHLOROETHANE 

ug/L 




























1 

ug/L 


1.7 
ug/L e 


TETHACHLOROETHVLENE 
ug/L 




























1 
ug/L 


10 

ug/L h 



TABLE 5.0: (cont'd.) 
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1 » 


84 












DWSP 
DETECT lOK 
LIMIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE^ 


PURGEABiES (Cont'd) 




JAN 


FEB 


HAll 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


OEC 


1,1,1-TRICHLOROETHANE 
U9/L 


A 

I 


























1 

ug/L 


1000 
ug/L C 


1,1,2-TRlCHLOROETHAHE 

ug/L 




























1 
ug/L 


6 

ug/L e 


TRICHLOROETHYLENE 
ug/L 


R 
T 





^ 








~ 


- 


- 


- 


- 


- 


- 


- 


1 
ug/L 


30 

ug/L h 


TOTAL TRIKALOHE THANES 
ug/L 


R 

T 


27 


27 


50 


33 


- 


52 


25 


51 


37 


71 


58 


51 


3 
"9/L 


350 

ug/L ++ 


TRIFLUOROCHLOROTOLUEHE 
ug/L 


ft 

f 


























1 
ug/l 




ORGANOCHLORINES 




" 




























ALORIN 

ng/L 




























1 
ng/L 


700 

ng/L ** 


ALPHA BHC 

ng/L 


i 

1 


' 
























1 
ng/L 


700 

ng/L c 


ALPHA CHLORDANE 

fig/L 


i: 
t 


























2 
ng/L 


700 

ng/L *•• 


BETA BKC 

ng/L 


1 


























1 
ng/L 


300 

ng/L c 


DIELDflIN 

ng/L 


1; 
T 


























2 

ng/L 


700 

ng/L ** 



TABLE 5.0: (cont'd.) 
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OftGANOCHLORIHES (Cont'd) 




1 9 84 


DWSP 
DETECTION 


DRINKING 
MATER OSJ/ 






























JAN 


fEB 


HAR 


APR 


HAV 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


IIMII* 


GUIDELINE* 


ENDRIN 


R 


























4 


200 


n9/L 


T 


























ng/L 


ng/L 


GAMMA CHLORDANE 


fi 


























2 


700 


ng/L 


T 


























ng/l 


ng/i **' 


HEPTACHLQR EPOXIDE 


R 


























1 


30O0 *** 


ng/L 


T 


























ng/L 


ng/L 


HEPTACHLOR 


R 


























1 


3000 


ng/L 


I 


























ng/L 


nfl/L *♦♦ 


HEXACHLOROBENZENE 


R 
























! 


T 


10 


ng/L 


f 


























ngA 


ng/L h 


HEXACHLORODUTAOIENE 


R 






























ug/L 


I 






























HE XACHLOROE THANE 


R 


























1 


19000 


ng/L 


1 


























ng/L 


ng/L e 


LINDANE 


R 


























1 


4000 


nS/L 


I 


























ng/L 


ng/L 


METHOXVCHLOR 


R 


























b 


100000 


ng/L 


T 


























ng/L 


ng/L 


HI REX 


R 


























5 




ng/L 


T 


























ng/L 





TABLE 5.0: (cont'd.) 
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ORGANOCHLORINES (Cont'd) 


1 9 


84 


DWSP 
DETECTION 
LIMIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE* 


JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


OCTACHLOROSIYREHE 

ng/L 


R 

i 


























1 
ng/L 




O.P-ODT 

ng/L 






* 






















5 
ng/i 


30000 
ng/L d 


OXYCHLOROANE 

ng/L 


f 


























2 
ng/L 




PCB TOTAL 




























20 

ng/L 


3000 
ng/L t 


PENTACHLOROBENZENE 
ng/L 




























1 
ng/L 


T4000 
ng/L e 


P,P-ODD 

na/k 


f 


























5 
ng/L 


d 


P,P-DD£ 

ng/L 


■T, 


























1 
ng/L 


d 


P,P-DDT 

ng/L 


f 


























5 
ng/L 


d 


1 , 2, 3 , il-TE IRACHLOROBEHZENE 

ng/L 


t 


























1 
ng/L 




l,2,3,5-TEIRACHLOHOflEN2ENE 
ng/L 


ft 


























1 
ng/L 





TABLE 5.0: (cont'd.) 
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ORdANOCHLORINES (Cont'd) 


1 9 84 


OWSP 
DETECTION 
LIMIT* 


DRimiNG 
HATER OBJ/ 
GUIDELINE^ 


JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


1,2,1,5-TETRACHLOROBENZtNE 
ng/L 


It 


























1 

ng/L 


38000 
ng/L • 


THIODAH 1 

ng/L 


















!,, 










2 

ng/t 


74000 
ng/L ea 


THtODAH II 

ng/L 




























4 

ng/L 


74000 
ng/L aa 


THIODAH SULPHATE 
ng/L 




























4 

ng/t 




TOXAPHENE 
































(no units available) 
































1,3,3-TRICHLOROBEN7ENE 




























5 

ng/L 


10000 
ng/L y 


1,2,4-TRICHLOROBEHZEHe 
ng/t 




























5 
ng/L 


15000 
ng/L y 


1,3.5-?RlCHLOR0BENi:£ME 
nS/L 




























5 

ng/L 


10000 
ng/L y 


2.3.6-TRlCHLOROTOLUENE 

ng/L 




























5 
ng/L 




2,<I,5-TRICHLOROTOLUENE 
ng/L 


R 
T 


























5 
ng/L 


10000 

ng/L g 
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ORGANOCHLORINES (Cont'd) 


1 9 84 


DWSP 
DETECTION 
LIMIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE* 


JAN 


FEB 


HAR 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


2,5,A-TRICHLOROTOLUENE 

■g/L 


R 


























5 
ng/L 




tria;;ines 
































ALACHLOR 

ng/L 
































AHE TRINE 

ng/L 




























50 
ng/L 




ATRATONE 

ng/L 
































ATRAZIHE 

ng/L 




























50 
ng/L 


46000 
ng/L 1 


BLADEX 

ng/L 




























100 
ng/L 


10000 
ng/L I 


METOLACHLOR 

ng/L 
































PROHETONE 

ng/L 




























50 
ng/L 




PROMETRYNE 

ng/L 




























50 

ng/L 


1000 
ng/L 1 


PROPAZINE 

ng/L 




























50 

ng/L 





TABLE 5.0: (cont'd.) 



Nat %i 







1 9 84 


DHSP 
OETCcriOM 


DRINKING 
MATER OBJ/ 


TRIAZINES (Cont'd) 
































JAN 


FEB 


HAR 


APR 


MAy 


JUNE 


JULY 


AUG 


SEPT 


OCf 


NOV 


DEC 


IIMII* 


GUIOELIHE* 


SENCOR 


K 


























100 




, ■ ii^ 


f 


























ng/L 


■ 


SIHAZIHE 


f 


























50 


10000 


nS[/L 


J' 


























ng/t 


ng/L 1 


SPECIAL PESTICIOrS 






^ 


























2,1-D 


i 


























100 


100000 


PsA 


T 


1 ' 
























ng/L 


ng/L 


Z.t-D BUTYRIC ACID 


te 


1 
























200 


18000 


n9/L 


f 


1 
























nS/L 


ng/L 1 


DICAMDA 


» 


























100 


trooo 


ng/L 


t 


I 


I 






















»»9/L 


ng/L t 


PENIACHLOROPHEHOL 


i 


























50 


10000 


ng/L 


f 




'■ 






















ng/L 


ng/L h 


PICLORAM 


i 


























100 




ip*-. 


% 


























ng/L 




2.4-0 PROPIONIC ACID 


m 


























100 




e#t 


f 




! 






















ng/L 




SILVEX 


n 


























50 


10000 


MW* 


f 


























ng/L 


ng/L 


2,t,5-T 


» 


























50 




ng/L 


r 


























ng/l 
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SPECIAL PESTICIDES (Cont'd) 




, , 84 


DWSP 
DETECTION 


DRINKING 
WATER OBJ/ 






























JAN 


FEB 


HAR 


APR 


HAV 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


cuioelime' 


2,3,<t,5-TETBACHLOR0PBEI«L 


R 


























50 




ng/L 






' 






















ng/L 




2,3,5,6-TETRACHLOROPHENOL 




























50 




ng/L 




























ng/L 




2.3,1-TRlCtlLOROPHENOL 




























TOO 




ng/L 




























ng/L 




2,M,5-IRlCHLOROPHEt«L 


R 


























50 




ng/L 




























ng/L 


"'i 


2,'),6-TRlCHLOR0PHENOL 


























50 


10000 


ng/L 




























ng/L 


ng/L h 


ORGANOPHOSPHOROUS PESTICIDES 
































DIAZINON 




























50 


11000 


ng/i 

1 




























ng/L 


ng/L 


DICHLOROVOS 
































ng/L 
































OURSBAN 
































ng/L 
































ETHIOH 
































ng/L 
































GUTHION 
































ng/L 
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1 » 


84 


DNSP 
DEIECTIOH 
LIHil* 


DRINKIMG 
WATER OBJ/ 
CUIDELINE* 


ORGANOPHOSPHOfiOUS PESTICIDES ICont'd) 


JAH 


FEB 


MAR 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


MALATHION M 






























I.9A 1 






























METHVLPAMTHION t 
ng/L 1 

METHVLTRITHIOH r 


























50 
ng/L 

i 


7000 
ng/L 


ng/L T 


























! 




mevinphos m 






























ng/L 1 






























1 
PARAIHION i 

ng/L t 


























50 
ng/L 


35000 
ng/L 


PHORBAfE i 






























ng/L f 






























RE LOAN i| 






























ng/L 1 




























i 


ftONNEL ■$. 






























ng/L f 






























MASS SPEC. 


























■ s 




DI-H-BUTVL PHTHALATE U. 
ug/L 1 


I' 






■ 


















0.1 

ug/L 


34000 
ug/L a 
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1 9 84 


OWSP 
DETECTION 
LIMIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE* 


HASS SPEC. (Cont'd) 




JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


N-DICHt-OROHETHYLENE- 


R 


























0.1 




PENTACHLOROANALINE 




























ug/L 




U9/L 
































DIPHENYL ETHER 

ug/L 




























0.1 

<ig/L 


.1 


FLUORAHTHENE 

ug/L 




























0.1 

ug/L 




HEXACHLOROPROPENE 




























0.1 
ug/L 




METHYL PHENANTHRENE 
iig/L 




























0.1 
ug/L 




NAPHTHALENE 

U9/L » 




























0.1 

ug/L 




PENTACHLOROBUTADIENE 

ug/L 




























0.1 
ug/L 




PENIACHLOROPROPANE 
ug/L 




























0.1 
ug/L 




PENTACHLOROPROPEHE 
ug/L 




























0.1 

U9/L 




PYRENE 




























0.1 

ug/L 





TABLE 5.0: (cont'd.) 



Page 17 







1 9 84 


DWSP 
DETECTION 


DRINKING 
WATER OBJ/ 


MASS SPEC. (Cont'd) 
































JAN 


FEB 


tUR 


M>R 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIHIT* 


guideline' 


TETRACHLORBUTANE 


R 


























0.1 




119/L 


T 


























ug/L 




TEfRACHLOROBI PHENYL 


It 


























0.1 




09/L 


1 


























ug/L 




BACTERIA *" 
































RAW WATER: 
































TOTAL COLirORM 0-100/(00 mL 


R 


9 


6 


8 


10 


9 


8 


8 


8 


8 


9 


8 


7 




i ■' 


1 01 -5000/ » 00 niL 


R 






1 








1 


1 






1 


1 






TOTAL COL 1 FORM BKGD 


R 






























count/BL 
































FECAL COL 1 FORM 0-10/100 mL 


R 


9 


8 


9 


10 


9 


8 


9 


9 


8 


9 


9 


8 





0/0.1 
































rt. 


STANDARD PLATE COUNT HF 


m 





























500 


count/100«L 






























1 


TREATED WATER: 
































PRESENT/ABSENT TEST - P/A 


A T 


16 


16 


16 


19 


17 


16 


18 


18 


16 


18 


17 


16 




1 


TOTAL COilFORH BACKGHOUHO HF 


T 





























OWDO 


count/IOOaL 


■1 




, 
























BactI 



(1) Number of tests done per month 
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BACTERIA (Cont'd) 


1 9 84 


OMSP 
DETECTION 


DRINKING 
WATER OBJ/ 




























JAN 


FEB 


HAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


GUIDELINE* 


TREATED WATER: (Cont'd) 


1 




























FECAL COL 1 FORM MF 1 





























ODNO 


count/ 100 irt. 




























BactI 


STANDARD PLATE COUNT MF 0-5 00/mL T 


- 


- 


3 


4 


1 


- 


2 


7 


7 


1 


1 


1 






>500/mL 


- 


- 











- 

















1 






IF PRESENT/ABSENT TEST POSITIVE: 






























Total Col 1 form 






























1-4/100 mL 






























FECAL COL 1 FORM P/A T 






























E. COLI P/A f 






























AROMONAS P/A T 






























STAPH. AUREUS P/A f 






























'■ 


( 

1' 
























\ 





A010?A/eal 



TABLE 5.0: (cont'd.) 



FOOTNOTES 



S. 



ep 

9 
h 
h* 



1 = see Individual Tootnotes for Agency of guideline origin 

c = Csltfornla State Departaent of Health Action level 

d = OWOO for DOT (contains other isoaers such as flPDOT and PPDOI) 

e = USEPA asblent guideline 

ea = United States Environaental Protection Agency (USEPA) aablent level for endosulfan (contains 
other Isoaers) 

= USEPA proposed aaxlBUH contaafnant level for drinking sater 

= suggested Health and Welfare Canada/Ontario Ministry of the Envlronaent guideline value 

= World Health Organization (WHO) guideline 

= World Health Organization (WHO) Odour Threshold 

ag/L = allligraas per litre, parts per ailllon, (ppa) 

ng/L ~ nanograas per litre, parts per trillion, (ppt) 

Presence/Absence = alcroblologlcal test to Indicate presence or absence of collfora bacteria 

R = raw water 

T = Treated Drinking Water 

t = ODWO Interi* aaxlaua acceptable concentration, (IHAC) 

ug/L = alcrograas per litre, parts per billion, (ppb) 

y = Ne« Vork State (Taste and Odour) proposed drinking water guideline 

** - total Trlhaloaethanes 

+*+ = coabined total: Heptachlor and Heptachlor Epoxide 

* = If other than OWSP Detection Llalt 

** = total of Aldrin and Dleldrln 

*** - Chlordane is a alxture of alpha and gaaaa Isoaers 

1 = Ministry of the Envlronaent and Health and Welfare Canada, (JHAC) 



'i. 



TABLE 5.1: 



PLANT ST. IHCMflS 



IPOS 
MAUR gUALIIY - ^-^nJ* SUMURV 



Pas* 1 



GENERAL CHEHISIRV 


i9ae 


19 85 


19_84 


"_ 


DMSP 
DETECTION 
LIMIT* 


DRINKING 
MATER OSJ/ 
GUIDELINE^ 


MAX 


MIN 


AVE 


MAX 


HIN 


AVE 


MAX 


HIN 


AVE 


MAX 


HIN 


AVE 


GEHfRAL CHEMISTRY 


R 
1 


105 
92 


96 
90 


101 
91 


124 
88 


95 

73 


106 
81 


106 
100 


98 
91 


103 
93 








0.2 
•9/L 




ALKALINITY 

■g/L 


AhMONlA. TOTAL 

■9/L 


R 
T 


0.065 
a. 005 


0.008 
0.005 


0.023 
0.005 


.072 
.005 


.009 
.005 


.033 
.005 


.101 
.10 


.010 
.005 


.041 
.029 








o.os 

•9/L 




CALCIUM 

•9/1- 


R 
T 


34.5 


34.5 


34.5 




















0.1 
•9/L 




CHLORIDE 

■9/L 


R 
T 


15 
18 


14 
14 


14.8 
15.8 


16 
16 


14 
16 


14.5 
16 


16 
18 


14 
16 


14.8 
17 








0.2 

■g/L 


250 
■9/L 


COLOUR HlU 


ft 

I 


36.5 
1.0 


3.0 
1.0 


10.8 
1.0 


7 
2 


1 


6.5 
1 


9 
1 


1 


6 

1 








0.5 
TCU 


5 

TCU 


CONDUCT IV ITY 

unho/c« 


R 
T 


306 
326 


268 
286 


288 
303 


302 
311 


268 
285 


288 
295 


307 
342 


279 
286 


289 
307 








0.01 
UMHO/CM 




FIELD CHLORINE (C0»«1NEI>) 
■9/L 


T 


























0.1 
•9/L 




FIELD CHLORINE (FREE) 
•9/L 




























0.1 
■9/L 




FIELD CHLORINE (TOTAL) 
■9/L 


R 

I, 


























0.1 
■9/L 




FIELD PH 




























0.2 





-l! ;!.. 
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GENERAL CHEHISIRV (Cont'd) 




19^ 


'9-B5 


1984 


»9_ 


DWSP 
DETECTION 


DRINKING 
WATER OBJ/ 
































MAX 


HIN 


AVE 


MAX 


HIN 


AVE 


MAX 


MIN 


AVE 


MAX 


HIN 


AVE 


LIMIT* 


GUIDELINE^ 


FIELD lEMPERAIORE 


ft 






























"C 






|. 


























FIELD TURBIDITY 


'« 




i 
1 
























1 FTU 


fTU 
































FLUORIDE 




0.14 


0.10 


0.12 


0.13 


0.13 


0.13 


0.12 


0.11 


0.11 








0.01 


2.1 


i^fc 




1.32 


1.13 


1.22 


1.27 


1.39 


1.18 


1.27 


1.00 


1.13 








■9/L 


■9/L 


HARDNESS 




130 


120 


124 


127 


127 


127 


139 


122 


132 








0,5 




iWpL 




130 


118 


126 


123 


110 


117 


140 


123 


128 








■g/L 




MAGNESIUM 




























0.05 




'm- 




8.4 


8.4 


8.4 




















■g/L 


c 


NITRATE 




0.42 


0.14 


0.25 


0.56 


0.12 


0.29 


0.36 


0.18 


0.25 








0.05 


10 -g/L 


■9/L 




0.30 


0.10 


0.22 


0.29 


0.24 


0.27 


0.30 


0.15 


0.19 








■g/L 


as N 


NITRITE 




3.021 


O.004 


O.OIC 


.015 


.003 


.009 


.011 


.003 


.006 








o.oos 


1 mg/L 


■9/1- 




3.010 


0.010 


O.OIC 


.001 


.001 


.001 


.01 


.001 


.003 








■9/L 


as N 


NITROGEN TOTAL KJELDAHL 




0.53 


0.26 


0.36 


0.56 


0.26 


0.40 


0.53 


0.30 


0.40 








0.1 


0.15 


■g/L 




0.12 


0.12 


0.12 




















■g/L 


■9/L * 


PH 




8.3 


7.8 


8.1 


8.2 


7.7 


8.0 


8.2 


7.9 


8.0 
















7.6 


7.3 


7.4 


7.6 


7.2 


7.4 


7.5 


7.3 


7.4 












PHOSPHORUS FILTERED REACTIVE 




























0.01 




PS/J. 




























■g/L 
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GENERAL CHEHISTRV (Cont'd) 




19 86 


19_85 


198_4 


"_ 


DNSP 
DETECTION 


DRINHIMG 
HATER OBJ/ 






























MAX 


MIH 


AVE 


HAX 


MIN 


AVE 


MAX 


HIN 


AVE 


KAX 


HIN 


AVE 


LIMIT* 


GUIDELINE* 


PHOSPHORUS TOTAL 


R 


0.078 


0.021 


0.044 


.129 


.017 


.061 


.083 


.023 


.039 








0.01 




■g/L 


T 








— 




" 






— 








•g/L 




SDDIUH 


i 


























0.1 




■9/1 


T 


























■9/L 




TOTAL SOLIDS 


R 


























T 




■g/L 


T 


























•9/L 




TURBfDITV 

FTU 


R 
T 


89.7 
0,17 


6.5 
0.07 


31.8 

0.10 


91.5 
0.19 


6.3 
0.12 


44.8 
0.16 


86.7 
0.18 


8.3 
0.12 


34.3 
0.15 








0.01 
FTU 


1 
fTU 


HETALS 
































ALUHINUH 

■9/L 


R 
T 


0.03 


0.01 


0.02 


0.03 


0.01 


D.02 


0.04 


0.00 


.016 








0.003 
•g/L 




ARSENIC 

■9/L 


R 

T 














.001 


.001 


.001 








0.001 
■9/L 


0.05 
■9/L 


BAAIUH 

■9/L 


R 

T 














.018 


.018 


.018 








0.001 

■g/L 


1 

■g/L 


BERYLLIUH 


R 


























0.001 




•9/L 


T 


























■g/L 




BOHON 


. R 


























0.02 


5 


■9/L 


1 


























•g/L 


■9/L 


CADMIUH 

■9/L 


R 
T 














.0003 


.0003 


.0003 








0.0003 

■g/L 


0.005 

■g/L 
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METALS (Cont'd) 


J 9 86 


19_85 


1984 


19_ 


DWSP 
DETECTION 
LIMIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE* 


MAX 


HIH 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


HIH 


AVE 


CHROHIUM 


■9/L 


R 
T 














.001 


.001 


.001 








0.001 
■9/L 


0.05 
•9/L 


COBALT 


■g/L 




























0.001 

■g/L 




COPPER 


■g/L 
















.003 


.003 


.003 








0.001 
■9/L 


1 

■9/L 


CYANIDE 


m^ 




























0.001 
■9/L 


0.2 
■g/L 


IRON 


M/i 




5.45 
0.05 


0.17 
0.01 


1.03 
0.02 


1.60 
0.04 


1.60 
0.01 


1.60 
0.02 


1.18 
0.02 


0.20 
0.01 


0.74 
0.01 








0.002 

■g/L 


0.3 

■g/L c 


LEAD 


■9/L 
















.003 


.003 


.003 








0.003 
■9/L 


0.05 
■9/L 


MANGANESE 


■9/L 
















.001 


.001 


.001 








0.001 

■g/L 


0.05 
■9/L 


MOLYBDENUM 


■9/L 




























0.001 
■9/L 




MERCURY 


ug/L 




























0.01 

ug/L 


1 
us/L 


NICKEL 


■g/L 
















.002 


.002 


.002 








0.002 
■9/L 
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MCTALS tCant'd) 


-fc 


19_86 


H85 


19j^4 


"_ 


OWSP 
DEfECTION 
LIMIT* 


DRIMtlNG 
HATER 08 J/ 

guideline' 


MAX 


HIN 


AVE 


MAX 


HIN 


AVE 


MAX 


HIN 


AVE 


MAX 


HIN 


AVE 


SELENIUM 

■9/L 


R 

T 














.001 


.001 


.001 








0.001 
■g/L 


0.01 
•9/L 


SILVER 

•g/L 


R 














.005 


.005 


.005 








0.001 
■9/L 




TIN 


R 






























(no units avallsbl«) 


1 






























URANIUM 

■g/L 


R 
T 






















■ 




0.002 

■g/L 


.02 

■9/L t 


VANADIUM 

■g/L 


R 
T 


























0.001 

■g/L 




ZINC 

■g/L 


R 
I 














.001 


.001 


.001 








0.001 

■g/L 


5 

•g/L h 


PURGE ABLES 




















; 












BENZENE 

ug/L 


R 
I 


























1 

ug/L 


10 

ug/L h 


SROHOFORH 

ug/L 


R 

T 


























1 

ug/L 


150 

ug/L +♦ 


CARBON TETRACHLORIDE 

ug/L 


R 



























1 
ug/L 


1 

ug/L h 


CHL0ROBEN2ENE 

ug/L 


R 

T 


























1 

ng/L 


100-300 
ng/L h* 



.•V 
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PURGEABLES (Cont'd) 


19_86 


19J5 


19 84 


i»_ 


DWSP 
DETECT lOM 
LIMIT* 


drinking 
water obj/ 
guideline' 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


HIN 


AVE 


MAX 


HIN 


AVE 


CHLOROD 1 BROMOME THANE 
ug/L 


R 

I 


7 


3 


5 


6 


5 


5 


6 


3 


5 








1 
ug/L 


350 

ug/L +♦ 


CHLOROFORM 

ug/L 


R 
T 


51 


12 


25 


40 


16 


31 


46 


13 


26 








T 

ug/L 


350 

ug/L ++ 


1,2-OICHLOROBENZENE 
U9/L 




























1 
ug/L 


400 

ug/L e 


1,3-DICHLOflOBENZENE 

ug/L 


t 


























1 
ug/L 


400 

ug/L a 


l.l-DICHLOftOBENZENE 

ug/L 




























1 
ug/L 


400 

ug/L e 


D 1 CHLOROBROMOME THANE 
ug/L 


R 

I 


17 


9 


11 


20 


12 


16 


19 


9 


13 








1 

ug/L 


350 

ug/L +♦ 


U-DICHLOROETHANE 

ug/L 


J* 

1 


























1 

ug/L 




1,2-DICHLOROETHANE 

ug/L 


ft 


























1 
og/L 


10 

ug/L h 


1,1-DICHLOROETHYLEKE 
ug/L 




























1 
ug/L 


.3 

ug/L h 


T, 1 , 2-OICHLOROETHVLENE 




























1 
ug/L 





TABLE 5.1: (cont'd.) 



P«9« T 



PUftCEABLES (Confd) 




19J6 


19^ 


»9_a4 


T9_ 


DMSP 
DETECTION 
IIMII* 


DRINKING 
HATER OBJ/ 
GUIOELIME* 


MAX 


HIN 


AVE 


MAX 


HIN 


AWE 


MAX 


HIN 


AVE 


HAX 


HIN 


AVE 


DICHLOROHE THANE 
ug/L 


f 


























5 
ug/L 


40 

ug/L c 


1,2 D1CHL0R0PR0PANE 
"S/L 




j 
























1 

ug/L 




[THVLBEN2ENE 

ug/L 


• 


( 
























1 

ug/L 


1400 
ug/L « 


ETHYLENE DIBROHIDE 
ug/L 


f 




























' 


M-XVLENE 

U9/L 


1 

f 


ii 
























1 
ug/L 


620 

ug/L c 


0-XVLENE 

U9/L 


i 

1 


; 
























1 ug/L 


£20 

ug/L c 


P-XYLENE 

ug/L 




























1 
ug/L 


620 

ug/L c 


TOLUENE 

U8/L 


R 

si 


























1 
ug/L 


100 

ug/L c 


1,1,2, 2-TETRACHLDROE THANE 

ug/L 


1 


!■ 
























1 

ug/L 


1.7 

ug/L e 


TETRACHL0R0E1HVLENE 
ug/L 


1 


























1 
ug/L 


10 

ug/L h 



TABLE 5.1: (cont'd.) 
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PURGEABLES (Cont'd) 


19J6 


19_85 


19 84 


19_ 


DWSP 
DETECTION 
LIHIT* 


DRINKING 
HATER OBJ/ 
GUIDELINE^ 


HAX 


HIN 


AVE 


MAX 


HIN 


AVE 


MAX 


HIN 


AVE 


HAX 


HIN 


AVE 


1,1,1-TRlCHLOflOETHANE 
ug/L 


R 
T 


























1 
ug/L 


TOOO 
ug/L C 


1,1,2'TRICHLORQETHANE 

ug/L 


R 
T 


























1 
ug/L 


6 
ug/L e 


TRICHLOROETHYLENE 
ug/i 


R 

T 












- 






4 








T 
ug/L 


30 

ug/L h 


TOTAL TRIHALOHE THANES 
ug/L 


R 
T 


74 


22 


41 


60 


35 


52 


71 


25 


44 








3 
ug/t 


350 

ug/L ♦♦ 


TR 1 F LUOROCHLORO TOLUE NE 
ug/L 


R 
T 


























1 
ug/L 




ORGANOCHLOfllNES 
































ALDRIN 

ng/L 


R 

T 


























1 
ng/L 


700 

ng/L *• 


ALPHA BHG 

ng/L 


R 

T 


























1 
ng/L 


700 

ng/L c 


ALPHA CHLORDANE 

ng/L 


R 
T 


























2 
ng/L 


700 

ng/L "• 


BETA BUG 

ng/L 


R 

T 


























1 
ng/L 


300 

ng/L c 


DIELDRIN 

ng/L 


R 
T 


























2 

ng/L 


700 

ng/L ** 
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ORGANOCMLORIHES (Cont'd) 




19_86 


1,_85 


19J4 


"_ 


DMSP 
DETECTION 


DRINKING 
WATER OBJ/ 






























MAX 


MIN 


AVf 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


LIMIT* 


guideline' 


ENDAIN 


R 


























4 


200 


ng/L 


T 


























ng/L 


ng/L 


GAM4A CHLORDANE 


R 


























2 


TOO 


ng/L 


T 


























ng/L 


ng/L ••* 


HEPTACHLOR EPOXIDE 


R 


























1 


3000 *** 


ng/L 


T 


























ng/L 


ng/L 


HEPIACHLOA 


R 


























1 


3000 


ng/L 


f 


























ng/L 


ng/L +♦+ 


HEXACHLOHOBENZENE 


R 


























1 


10 


ng/L 


T 


























ng/L 


ng/L h 


HEXACHLOAOBUTAOIENE 


R 






























ug/L 


1 






























HEXACHLOROE THANE 


R 


























1 


19000 


ng/L 


1 


























ng/L 


ng/L e 


LINDANE 


R 


























1 


4000 


ng/L 


I 


























ng/L 


ng/L 


KETHGXYCHLOR 


R 


























5 


100000 


nfl/L 


1 


























ng/L 


ng/L 


HIREX 


R 


























5 




ng/L 


T 


























ng/L 
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ORGANOCHLORINES (Cont'd} 




19_86 


19_85 


19_84 


"_ 


DWSP 
DETECTION 


DRINK IMG 
WATER OBJ/ 
































HAX 


HIH 


AVE 


MAX 


HIN 


AVE 


HAX 


HIN 


AVE 


HAX 


HIN 


AVE 


LIHIT* 


GUIDELINE* 


OCTACHLOBOSTYRENE 


i 


























1 




ng/L 


t 


























ng/L 




0,P-DDT 


* 


























5 


30000 


ng/L 


T; 


























ng/L 


ng/L d 


OXYCHLORDANE 




























2 
ng/L 


r 


PCB TOTAL 


11 


























20 


3000 


Bl^ 


* 


























ng/L 


ng/L t 


PEKTACHLOROBENZENE 


ft 


























1 


71000 


ng/L 


f': 


























ng/L 


ng/L a 


P,P-DDD 


Kl 


























5 


d 


ng/L 


15 


























ng/L 




P,P-DDE 


'ij 


























1 


d 


ng/L 


? 


























ng/L 




P.P'DDf 


.p 


























5 


d 


ng/L 


T| 


























ng/L 


t 


1 , Z, 3, M-TE IRACHLOROBENZENE 


Rl 


























1 




ng/L 


«| 


























ng/L 




1.2,3,5-T£TRACHLOROBEN2£NE 


1' 


























1 




ng/L 


T 


1 
1 
























ng/L 
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ORGANOCHLORINES (Cont'd) 


19_86 


1985 


19J.4 


»9_ 


DWSP 
DETECTION 
LIHIT* 


DRIMdNG 
MATER Oej/ 
GUIDELINE* 


MAX 


HIH 


AVE 


MAX 


HIN 


AVE 


HAX 


HIN 


AVE 


HAX 


MIN 


AVE 


1 ,2, 4,5- TE TRACHLOHOBENZENE 
ng/L 


1 

* 


























1 
ng/L 


38000 
ng/L e 


TH10DAN 1 

ng/L 


R 


























2 
ng/L 


74000 
ng/L ea 


THIODAN II 

ng/L 

THIODAH SULPHATE 
ng/L 


R 

T 


























4 
ng/L 


74000 
ng/L ea 


t 


























4 
ng/L 




TOXAPHENE 

(no units available) 


R 
T 


























• 




1,2,3'TRICHLOROBEN7£HE 
ng/L 


R 

^ 


























5 

ng/L 


10000 
ng/L y 


l.2,4-TRICHL0RO8ENZENE 
ng/L 


i; 


























5 
ng/L 


15000 
ng/L y 


1 , 3 , 5- TR ICHLOR06ENZCHE 
ng/L 




























5 
ng/L 


10000 
ng/L y 


2 , 3, 6- TR ICIILOROTOLUENE 
ng/L 




























5 
ng/L 




2.4.5-TRICHLOROIOLUEHE 
ng/L 




























5 
ng/L 


10000 
ng/L g 
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ORGANOCHLORINES (Cont'd) 


19B£ 


I9i5 


19_84 


19_ 


DWSP 
DETECTION 
LIMIT* 


DRINKING 

water obj/ 
guideline' 


MAX 


HIN 


AVE 


MAX 


HIN 


AVE 


MAX 


HIN 


AVE 


MAX 


MIN 


AVE 


2,6,A-THICHLORaTOLUENE 

•g/L 


R 

T 


























5 
ng/L 




TRIAZINES 
































ALACHLOR 

ng/L 


R 

I 






























AHETRIHE 

ng/L 


R 
T 


<50 


<50 


<50 




















50 
ng/L 




ATRATONE 

ng/L 


R 

T 


<50 


<50 


<50 
























ATRAZINE 

ng/L 


R 
T 


























50 

ng/L 


46000 
ng/L 1 


BLAOEX 

ntffc 


R 
T 


<100 


<100 


COO 




















100 

ng/L 


10000 

ng/L 1 


MEIOLACHLOR 

ng/L 


R 
T 


<500 


<500 


<500 
























P ROME TONE 

ng/L 


R 

T 


<50 


<50 


<50 




















50 
ng/L 




PROMETRYNE 

ng/L 


R 

T 


<50 


<50 


<50 




















50 
ng/L 


1000 
ng/L 1 


PROPAZINE 

ng/L 


R 

T 


<50 


<50 


<50 




















50 
ng/L 


■^ 
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Page 11 



TRIAZIHES (Cont'd) 


19fifi 


19^5 


19_B4 


1'_ 


OWSP 
DETECTION 
LIHIT* 


DRINKING 
MATER OBJ/ 
GUIDELINE* 


MAX 


HIN 


AVE 


HAX 


HIN 


AVE 


MAX 


MIN 


AVE 


HAX 


HIN 


AVE 


SENCOR 
1 ng/L 


R 


CI 00 


a 00 


"ClOO 




















100 
ng/L 




SIHAZINE 

ng/L 


R 


<50 


<50 


<50 




















50 
ng/L 


10000 
ng/L 1 


SPECIAL PCSIICIOES 
































2,1-D 

ng/L 




























100 

ng/L 


100000 
ng/L 


2,«-D BUTYRIC ACID 




























200 

ng/L 


18000 
ng/L 1 


DICAHBA 

ng/L 




























100 

ng/L 


87000 
ng/L 1 


PENTACHLOROPHENOL 
ng/L 




























50 
ng/L 


10000 
ng/L h 


PICLORAH 

ng/L 




























100 
ng/L 




2,t-D PHOPIONIC ACID 
ng/L 




























100 
ng/L 




SILVEX 

ng/L 




























50 
ng/L 


10000 
ng/L 


2,1.5-1 

ng/L 




























50 
ng/L 
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SPECIAL PESTICIDES (Cont'd) 




1986 


19 8_5 


19J4 


l'_ 


DWSP 
DETECTION 


DRINKING 
WATER OBJ/ 






























MAX 


HIN 


AVE 


MAX 


HIN 


AVE 


MAX 


HIN 


AVE 


MAX 


HIH 


AVE 


LIMIT* 


CUIDELIHE* 


2, 3, I.S-TETHACHLOROPHENOL 


R 


























50 




ng/L 


T 


























ng/L 




2,3,5,6-TETRACHLOHOPHEHOL 


R 


























50 




ng/L 


T 


























ng/L 




2 , 3 , 4-TR ICHLOROPHENOL 


R 


























100 




ng/L 


T 


























ng/L 




2,1,5-TRlCHLOROPHENOL 


R 


























50 




ng/i 


T 


























ng/L 




2, 4, 6- TR ICHLOROPHENOL 


R 


























50 


10000 


ng/i 


T 


























ng/L 


ng/L h 


ORGANOPHOSPHOROUS PESTICIDES 
































DIAZINON 


R 


























50 


14000 


ng/L 


T 


























ng/L 


ng/L 


DICHLOROVOS 


R 






























ng/L 


T 






























DURSBAN 


R 






























ng/L 


T 






























ETHION 


R 






























ng/L 


T 






























CUTHIOM 


R 






























ng/L 


T 
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19^6 


19S5 


1>i4 


'»_ 


DMSP 
OEfECTION 


DRINKING 
HA1ER OBJ/ 


ORCAHOPHOSPKOftOUS PCSTICIOES (Cont'd) 




























HAX 


ttIN 


AVE 


MAX 


HIN 


AVE 


HAX 


HIN 


AVE 


HAX 


HIH 


AVE 


LIMII* 


GUIDELIttE* 


MALATHION R 






























ng/i 1 






























HETHVLPARATHION R 


























50 


7000 


ng/L 1 


























ng/t- 


H9/L 


METHYLT81TH10N R 






























ng/L 1 






























MtVINPKOS R 






























rvg/L 1 






























PARATHION R 


























50 


35000 


ng/L T 


























ng/L 


ng/L 


PHORBATE R 






























ng/L 1 






























REIOAN R 






























ng/L 1 






























RONNEL R 






























ng/L T 






























HASS SPEC. 






























DI-N-BUIYL PHIHAUATf « 


























0.1 


34000 


ug/L I 


























ug/L 


ug/L e 
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MASS SPEC. (Cont'd) 


19 8_6 


19_85 


19_84 


19_ 


OWSP 
DETECTION 
LIMIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE^ 


MAX 


MIN 


AVE 


MAX 


MIH 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


N-OICHLOROMETHYLENE- 
PENrACHLOflOANALINE 


R 

t 


























0.1 

ug/L 




DIPHENYL ETHER 

ug/L 


i 


























0.1 

ug/L 




FLUORANIHENE 

ug/L 


i« 


























0.1 

ug/L 




HEXACIILOROPROPENE 

ug/L 


* 


























0.1 

ug/L 




METHYL PHENAHTHREME 

"9/L 


f 


























0.1 
ug/L 




NAPHTHALENE 

ug/L 


T 


























0.1 

ug/L 




PEKTACHLOROBUTAOIENE 
ug/L 


T 


























0.1 

ug/L 




PENTACHLOROPROPANE 

ug/L 


T 


























0.1 

ug/L 




PENTACHLOROPROPENE 
ug/i 




























0.1 

ug/L 




PVRENE 

ug/L 




> 














1 










0.1 
ug/L 
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h86 


19 85 


19_84 


1'_ 


DHSP 
DETECTION 


DRINKING 
HATER OBJ/ 


HASS SPEC. (Cont'd) 
































MAX 


HIN 


AVI 


MAX 


HIN 


AVE 


HAX 


HIN 


AVE 


HAX 


HIN 


AVE 


LIHI1* 


OIIDELINE^ 


TETRACHLORBUTANE 


R 


























0.1 




ug/L 


T 


























ug/L 




TETRACHLOROBI PHENYL 


R 


























0.1 




ug/L 


T 




• 






















ug/t 




BACTERIA 
































RAW WATER: 
































TOTAL COL 1 FORM Mf 


R 






























count/IOOaL 
































TOTAL COL 1 FORM BKGO 


R 






























count/ lOOaL 
































FECAL COLirORH MF 


R 





























0/0.1 


count/ lOOaL 






























•L 


STANDARD PLATE COUNT HF 


R 





























500 


count/ IOObL 
































TREATED WATER: 
































PRESENT/ABSENT TEST 


T 






























101 AL COLIFORH BACKGftdUNO HF 


T 





























OWDO 


count/) QObL 






























Bacti 
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BACTERIA (Cont'd) 




19 86 


19_85 


19j4 


19_ 


OWSP 
DETECTION 


DRINKING 
WATER OBJ/ 






























MAX 


HIN 


AVE 


HAX 


MIH 


AVE 


HAX 


HIN 


AVE 


HAX 


HIN 


AVE 


LIMIT* 


GUIDELINE* 


TREATED WATER: (Cont'd) 




!• 
























i' 




FECAL COLIfORH HF 


T 





























ODWO 


coun+/rOO mU 






























BactI 


STANDARD PLATE COUNT MF 


1 






























COunt/IOOaL 
































IF PRESENT/ABSENT TEST POSITIVE: 
































Iota 1 Col 1 form 


li' 






























1-4/100 itiL 
































FECAL COL I FORM P/A 


1 






























E. COLI P/A 


■f 






























AROHONAS P/A 


% 




























1 


STAPH. AUREUS P/A 


»' 


1 



























- 



AOI06A/eBl 



TABLE 5.1: (cont'd.) 



FOOTNOTES 



1 = see individual footnotes for Agency of guideline origin 

c = California State Department of Health Action Level 

d =^ OWIM for ODf (contains other isoaers such as OPDDT and fPDOT) 

e = USEPA aabient guideline 

ea = United States EnvlronMental Protection Agency (USEPA) aabient level for endosulfan (contains 

other isoaers) 

ep = UStPA proposed aaxlBua contaalnant level for drinlttng water 

g = suggested Health and Welfare Canada/Ontario Ministry of the Environaent guideline value 

h = World Health Organization (WHO) guideline 

h* = World Health Organization (WHO) Odour Threshold 

ag/L = allligraas per litre, parts per all lion, (ppa) 

ng/L = nanograas per litre, parts per trillion, (ppt) 

Presence/Absence = alcroblologlcal test to Indicate presence or absence of colifora bacteria 

R = raw water ^^ 

T = treated Drinking Mater 

t = OOMO Interla aaxiaua acceptable concentration, ( IHAC) 

ug/L ' alcrograas per litre, parts per billion, (ppb) 

y = Hew York State (Taste and Odour) proposed drinking water guideline 

** - total Trlhaloaethanes 

*** = coablned total: Heptachlor and Heptachior Epoxide 

* = if other than OWSP Detection Liait 

** = total of Aldrin and Oleldrin 

*** = Chlordane is a aixture of alpha and gaaaa isoaers 



I 



= Ministry of the Environaent and Health and Welfare Canada, (IHAC) 



--.. t»- 



I 



TABLE 6 

WATER PLANT OPTIMIZATION STUDY 

"ALGAE COUNT" 



TABLE e.O: ALGAE COUNT (A.S.U./mL) 

HOE UPOS PROTOCOL 



JAN 



Page 1 of 2 



FEB 



MAR 



APR 



HAY 



JUN 



ldfi6 


19B5 


1964 1983 


1 Max. 

1 Mtn. 

1 Avg. 1 

1 No. Tests t 





116 

30 

73 

2 


1 Max. 1 
1 Min. 1 
1 Avg. 1 
1 No. Tests 1 





136 

129 

133 

2 


1 Max. 1 
1 Min. 1 
1 Avg. 1 
1 No. Tests 1 





728 

475 

602 

2 


1 Max. 1 
1 Min. 1 
1 Avg. 1 
1 No. Tests 1 





272 

62 

147 

3 


1 Max. 1 
t Hin. 1 
1 Avg. 1 
1 No. Tests 1 





821 

77 

449 

2 


1 Max. 1 
1 Mtn. 1 
1 Avg. 1 
1 No. Tests 1 


j 




442 
69 
256 
2 



.^^ 






TABLE 6.0 (cont'd^ (A.S.U,/mL) p^gg 2 of 2 



JUL 



AUG 



SEP 



OCT 



NOV 



DEC 





1 


19B6 




1985 




1984 




1983 1 




1 














1 


1 Hax. 


1 




i 






1146 




i 


1 Hfn. 


f 




1 






276 




1 


1 Avg. 




f 






711 




1 


1 No. Tests 







1 

__ l_. 







2 




1 








1 - 








1 




1 Max. 






1 






185 






1 Min. 






1 






163 






1 Avg. 






1 






174 




1 ■ 


1 No. Tests 







1 





._ t-- 


2 












1 




I 








1 Max. 






1 




1 


216 






1 Min. 






1 




1 


120 






1 Avg. 






( 




1 


168 






1 No. Tests 







1 

. 1 





1 

.- J__ 


2 












1 




-(-- 








1 Max. 






1 




I 








1 Min. 






I 




I 






1 


1 Avg. 










1 






1 


1 No. Tests 












1 

- 1-- 







1 
1 












1 — 




~ 


1 


1 Hax. 
1 Min. 






■ 

i 








'1 
) 




Avg. 






il 




( 




1 


1 


No. Tests 












1 

1 







1 


Max. 






i 




1 




1 


1 

t 


Min. 










i 




1 




Avg. 










I 




1 




No. Tests 












1 
1 





1 
1 





W" 



TABLE 7 

WATER PLANT OPTIMIZATION STUDY 

"BACTERIOLOGICAL TESTING" 



TABLE 7.0: BACTERIOLOGICAL TESTING 1986 (Mo. Of Analyses Per Category) 

HOE UPOS PROTOCOL 



Page 1 of I 



JAN 



FEB 



MAR 



APR 



HAY 



JUN 



JUL 



AUG 



SEP 



OCT 



MOV 



DEC 



NOTE: All results are for 100 oiL samples; tests carried out at HOE lab. Resources Road. 

A - Absent £ = 0-10 H = 0-1 

8 = 1-100 F = 11-500 1 = 2-50 

C ' 101-5000 G - >500 J = >50 
D * >S000 



tOtAL COLI 1 FECAL COLl 


FECAL imp 


A B C D A E 1 F G 


A h I J 


1 ft 8 1 6 1 
1 T 16 1 


7 


1 R 8 1 8 1 
1 T 14 II 1 




8 1 


1 R 1 7 1 1 1 7 I 

1 T t 16 1 2 1 1 1 2 1 
i_ _| 1 1 1 1 i_ 


7 1 
4 1 


1 1 1 1 1 1 --| 

1 R 1 1 8 1 1 1 1 9 1 

1 T 1 18 1 1 1 1 1 1 

1 1 1 1 j 1 j,^ .| 


9 1 1 


1 R 1 1^1 t 1 1^1 1 
j T j 16 I j j 1 1 1 1 1 


1 7 1 1 
5 j j 1 


IRI l^t 1 1 1^1 1 
1 T 1 18 1 1 1 1 1 1 t 


t ^ 1 1 
2 1 1 1 


IRI 1 9 1 1 1 1 9 1 1 
1 T 1 18 I 1 1 111 1 1 
I I 1 1 j 1 |_ 


1^1 t 
1 i 1 1 1 


IRI |7|1| 1 |8( 1 

1 T 1 16 1 1 1 1 1 1 1 1 


1 8 1 1 1 


Rl I8lll 1 191 1 1 

T 1 16 1 1 1 1 1 1 1 1 1 
1 i_ . 1 1 1 1 1 1 1 1 


1 9 1 1 1 
111 1 1 


— i- - 1 1 1 1 1 1 1 1 

R 1 1 7 1 2 1 1 1 8 1 1 1 

.!.]..i«.| 1.....! !.... 1 - I - -1 -1 


1 8 1 1 1 


1 — 1 1 1 — --|---- 1 - -| 1 1 

R| Is! 1 1 l8l 1 1 

T 1 17 1 1 1 1 1 1 1 1 
1 1 _ _[ 1 _| |_ |_ |__ _| 


1 8 1 1 1 
1 1 1 1 1 


R 1 1 7 1 1 1 1 1 8 t 1 1 
T 1 15 1 1 1 1 1 1 1 1 


1 8 1 1 1 
3 I 1 1 1 



TABLE 7.0: BACTEfllOLOGtCAL TESTING ^-^^ (Ho. Of Analyses Per Category) 

HOE UPOS PROTOCOL 
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1 TOTAL COLl 


1 nCM COL I FECAL STREP 1 


1 A 1 B t D 


lAlE F a AlHit Jl 


JAN 1 ft 1 19 

J-!.|J!__|..... 


1 1 9 1 9 1 I 


FEB 1 R 1 1 8 1 
1 T 1 16 1 1 
1 1 1 - - 


1 1 8 1 "s 1 " 1 


HAR 1 R 1 1 7 1 1 
I T 1 16 1 1 
j 1 


I 1 8 1 8 1 1 

II 2 1 1 1 


APR 1 R 1 1 9 1 
1 T t 17 1 1 
1 1 J 1 


1 1 9 1 1 9 1 1 1 


HAY 1 R 1 1 9 1 1 

1 T 1 17 1 1 1 

i __i 1 1 i 


17 1 1 7 1 1 1 
II 3 1 1 1 1 


JUN 1 R 1 1 8 1 1 

1 T 1 16 1 1 1 

1 1 _| j 1 


1 8 1 1 1 1 8 1 1 1 


JUL 1 R 1 1 9 1 1 

1 T 1 17 1 1 1 

1 j j 1 


1 9 1 1 1 1 9 1 1 1 
1 1 1 111 1 t 1 


AUG t R 1 1 9 1 1 

I T 1 16 1 1 1 1 


1 9 1 1 1 1 9 1 1 1 
I 1 1^1 I ' ' 


SEP 1 R 1 t B 1 1 1 { 

|.!.|..ll_| 1 ] 1 


1 9 I 1 1 1^1 1 1 
I j j j 2 j ! ! t 


OCT 1 R 1 1 M 1 1 


1^1 1 1 1 9 1 1 1 
1 1 1 1^1 1 1 1 


NOV 1 R 1 1 '1 1 4 1 1 


1 '^ 1 1 1 1 1 "7 1 1 1 1 


DEC 1 R 1 1 7 1 1 1 1 
1 T 1 15 1 1 1 1 


1 8 1 1 1 1 8 1 1 1 
1 1 1 1 2 1 1 1 1 



HOTE ; All results are for 100 mL samples; tests carried out at HOE lab. Resources Road. 

A - Absent E = 0-10 H = 0-1 

B ■= 1-100 F = 11-500 I = 2-50 

C « 101-5000 G > >500 J = >50 

D - >5000 



TABLE 7.0: BACTERIOLOGICAL TESTING 1^^^ (No. Of Analyses Per Category) 

HOE MP03 PROTOCOL 
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I TOTAL COLl 1 FECAL tOLl | FECAL STREP 1 


1 A 1 B 1 C 


D t A E 1 F 1 G A h t f J 1 


JAN 1 ft 1 19 1 

1 T 1 16 1 1 

1 _| 1 


1 9 1 1 9 1 1 
1 1 1 2 It 


FEB 1 R 1 t 10 1 2 

1 T ( 16 1 1 
|---|__ _j 1 


1 8 1 1 8 1 1 

11 111 II 


HAR 1 R 1 1 8 1 1 

1 T 1 16 1 1 

1 1 |__ _| 


1 1 1 9 1 1 9 II 
1 1 1 1 1 1 II 


APR 1 R 1 1 10 1 

1 T t 19 1 t 
1 1 1 1 


1 1 1 10 1 1 10 II 


HAY 1 R 1 1 9 1 

1 T 1 17 t I 

1 1 1 1 


1 1 9 i 1 9 1 1 1 
lilt 3 III 


JUN 1 R 1 1 8 1 

1 T t 16 1 1 

1 1 I 


1 1 8 1 1 ^111 


JUL 1 R 1 1 8 1 1 
1 T 1 13 1 1 
j 1 [ 1 


1 1 9 1 1 t ^ 1 1 1 


AUG 1 R t 1 8 I 1 
1 T 1 18 1 1 1 
1 1 1 1 j 


1 1 9 1 t 1 1 9 1 t 1 
1 1 1 1 1 "1 1 1 1 1 


SEP 1 R 1 1 8 1 1 
1 T 1 16 1 1 1 
1 1 j 1 1 


1 1 8 1 1 1 1 B t 1 1 
1 1 1 1 1 2 1 1 1 1 


OCT 1 R 1 1 9 1 1 
1 T 1 18 1 1 1 
1 1 1 1 1 


1 1 9 1 1 1 1 9 1 1 1 
1 1 1 1 111 1 1 1 


NOV 1 R 1 1 8 1 1 1 

1 T 1 17 1 1 1 
j 1 ( 1 ^1 


1 \ 9 \ 1 1 1 9 1 I 1 

1 1 1 1 ill j i i 


DEC 1 R 1 1 7 1 1 1 
1 T 1 16 1 1 1 


1 1 8 1 1 1 1 8 1 1 1 
1 1 1 1 12 1 1 1 1 



NOTE: All results are for 100 siL samples; tests carried out at HOE lab, Resources Road. 

A - Absent E = 0-10 H = 0-1 

B -= 1-100 f = 11-500 I = 2-50 

C - 101-5000 G ' >500 J = >50 
D > >5000 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE Page 1 



Purpose 

To review the present conditions and determine an optimuni treatment 
strategy for contaminant removal at the plant, with emphasis on 
particulate materials and disinfection processes. 

Work Tasks 



ti Receive an information package from the MOE. Review the 
information provided and meet with the MOE staff, if required, to 
discuss the project. 

i,» Document the quality and quantity of raw and treated waters. 

l« Define the present treatment processes and operating procedures. 
Prepare a progress report on Works Tasks 1-3 for the Project 
Committee. 

f, Assess the methods of efficient particulate removal which would 
utilize the present major capital works of the plant. Evaluate 
the particulate removal efficiency and sensitivity of operation, 
assuming optimum performance of the plant, 

I* Assess current disinfection practices and possible improvement 
. methods* ' 

i. Describe possible short and long-term process modifications to 
obtain optimum disinfection and contaminant removal. 

f* Prepare a draft report for the project committee's review. 

M:., Prepare the final report. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE - WORK TASK NO. 1 Page 2 



1 receive an information package from the moe. review the 
Information provided and meet with the moe staff, if required, to 

DISCUSS THE project. 
Elements of Work 

(a) Receive an information package from the MOE concerning the plant 
and the study. This package includes a general terms of 
reference a general table of contents for organizing the study in 
a manner cons^i stent with other plant reports, the WPOS reporting 
tables and a copy of Ontario Drinking Water Objectives. 

(b) Review the information and prepare for a meeting to initiate the 
work on the project, including preparation of a schedule of 
manpower and staff committments. 

(c) Meet with the MOE to discuss the available data, the terms of 
reference, and the project staff and work schedule. If a 
consultant is carrying out more than one study it may not be 
necessary to meet with the MOE at the start of each study. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE - WORK TASK MO. 2 Page 3 



2. DOCUMENT THE QUALITY AND QUANTITY OF RAW AND TREATED WATERS. 

Elements of Work 

(a) Prepare a monthly summary of maximum, minimum, and average flows 
for the last three consecutive years (Table 1.0). Address any 
discrepancies which exist between raw and treated flow rates. 

(b) Based on the above, briefly review and tabulate for the last three 
years, the monthly maximum, minimum, and average per capita flow 
for the total population served by the plant (Table l.I). Compare 
the plant data with typical per capita flows for the local region. 
Indicate major consumers who may influence the figures. 

(c) Document the methods of measuring the raw and treated water flow 
rates. 

(d) Summarize, for the last three consecutive years, where available, 
the raw and treated water-, turbidity, colour, residual aluminum/ 
iron, pH, temperature and treatment chemical dosages (other than 
disinfection and fluoridation). The summary should indicate the 
monthly daily average and maximum and minimum day (Table 2.0). 

For the same three year period, tabulate also the daily average 
for the typical seasonal months of January, April, July and 
October as well as other months in which problems with particulate 
removal occurred (Tables 2). Document enough data to define and 
evaluate those problems. 

Record other data, such as particulate counting, suspended solids, 
and algae counting (Table 5.0) which could reflect on particulate 
removal efficiency. 

Document the source and methods used in determining all 
information . 

A comparison should be made between the plant and outside 
laboratory information to ascertain the relative validity of the 
data. For plant data, emphasis should be given to plant 
laboratory tests rather than continuous process control 
instruments . 

(e) Summarize for the last three consecutive years, where available, 
the disinfectant demand, dosages (including all disinfection 
related chemicals and residuals) for all application points 
as well as fluoridation dosage and residual. The summary should 
indicate the monthly daily average and maximum and minimum day 
(Table 3.0). 
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WORK TASK NO. 2 (cont'd) Page f 



For the same three year period, tabulate (Tables 3) the daily 
average for the typical seasonal months of January, April, July 
and October as well as other months in which problems with 
chlorine residuals and/or positive bacterial tests identified in 
Table 6. Document enough data to define and evaluate, those 
problems. 

Docuinent the methods of dosage evaluation and residual 
measurements, and establish the validity of the data provided. 

(f) Prepare a summary, based on at least three years of data, of the 
raw and treated water quality testing data for physical, 
microbiological, radiological, and chemical water quality 
information (Table 4). Document as much data as is needed to show 
possible seasonal trends in water quality. Where possible, show 
corresponding sets of raw and treated water quality information. 

Document the source and methods used in determining all water 
quality informati"on and establish the validity o7 thi data, 
comparing plant and outside laboratory data. 

(g) Tabulate, for the last three consecutive years, the raw and 
treated water bacterial test information at the plant 
(Table 6). 

Document the source and methods used for all data provided. 

(h) Document the water sampling systems (source, pump, line-material 
and size, vertical rise velocity sampling location) used in the 
plant (similar to DWSP Questionnaire in Appendix A). 

(i) Prepare a summary of inplant testing including Test, Sampling 
Point, Testing Frequency, Reporting Frequency, Testing 
Instrumentation including calibration. 

(j) Identify other water quality concerns, not related to particulate 
removal or disinfection, which should be considered as part of the 
assessment phase of this evaluation program. 
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WATER PLANT OPTIMIZATION STUDY 
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3. DEFINE THE PRESENT TREATMENT PROCESSES AND OPERATING PROCEDURES. 
PREPARE A PROGRESS REPORT ON WORK TASKS 1-3 (8 COPIES), FOR THE 
PROJECT COMMITTEE. 

Elements of Work 



(a) Where drawings are available, assemble sufficient record drawings 
of a reduced size, to document the general site layout and the 
interrelationship of major plant components. If available, 
include a process and piping diagram (PAPO) of the plant 
operations. 

(b) Prepare a simplified block schematic of all major plant components 
including chemical systems and indicating design parameters. 
Appendix B is an example of the required standard schematic. 

(c) Prepare a photographic record of the plant facilities, 
illustrating all of the major plant components and chemical feed 
systems. The record should include approximately 30-40 coloured 
(9 cm X 12 cm) (or 10 cm x 15 cm) prints, suitably labelled. The 
progress and draft reports may include photocopies in lieu of the 
prints. 

(d) Tabulate the design parameters for all the major plant components, 
with emphasis on the process operations, including chemical feeds. 
This information, as a minimum, must be consistent with the DWSP 
Questionnaire (Appendix A) and must be confirmed and verified by 
field observations. The design parameters should be evaluated at 
design, rated and actual operational flows. 

(e) Prepare a summary of how the plant is operated, including chemical 
dosage control, such as jar testing information, filter 
backwashing procedures and initiation, and pumping and flow 
control . 

(f) Document all reported and other apparent problems in plant 
operations and/or in the distribution system related to water 
quality. In addition list the health related parameters which 
exceed the Ontario Drinking Water Objectives (Table 7), 

(g) Submit 8 copies of the progress report to the Prime Consultant for 
distribution to the Project Committee. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE - WORK TASK NO. 4 Page 5 



4 ASSESS THE METHODS OF EFFICIENT PARTICULATE REMOVAL WHICH WOULD 
UTILIZE THE PRESENT MAJOR CAPITAL WORKS OF THE PLANT. EVALUATE 
THE PARTICULATE REMOVAL EFFICIENCY AND SENSITIVITY OF OPERATION, 
ASSUMING OPTIMUM PERFORMANCE OF THE PLANT. 

Elements of Work 

(a) Assess the validity and implication of all information relating to 
particulate removal provided in Work Tasks 1 and 2 with emphasis 
on method, metering and sampling, etc. 

(b) Using information provided in Work Tasks 1, 2 and 3 evaluate the 
plant's particulate removal efficiency. The basis of minimum 
particulate removal should be 1.0 F.t.u. It should, however, be 
recognized that it is desirable to strive for an operational level 
which is as low as is achievable. 

(c) Conduct an evaluation of possible optimum performance 
alternatives. Include jar testing using established industry 
practice. 

(d) Evaluate the feasibility of optimum removal using the existing 
plant capital works. This evaluation should consider the worst 
case water quality conditions, even though field tasting data may 
not be available during the initial phase of the study (see Work 
Task 7). 

(e) Describe the operational procedures, management strategies, and 
equipment required for various feasible alternatives. Estimate 
chemical dosages, level of operational expertise, and sensitivity 
of operation of the alternatives. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE - WORK TASK NO. 5 Page 7 



5 ASSESS CURRENT DISINFECTION PRACTICES AND POSSIBLE IMPROVEMENT 
METHODS . 

Elements of \lork 

(a) Assess the validity and implication of all information relating to 
disinfection provided in Work Tasks 1, 2 and 3 with emphasis on 
method, metering and sampling etc. 

(b) Using the information provided in Work Tasks 1, 2 and 3 evaluate 
the plant's ability to disinfect the water. The basis of minimum 
disinfection should be to ensure a water quality as described in 
the Ontario Drinking Water Objectives. 

(c) Conduct an evaluation of possible optimum disinfection procedures 
for the plant, with consideration also given to the reduction of 
chlorinated by-products in the treated water. 

(d) Evaluate the feasibility of the various alternatives using the 
existing plant capital works. 

(e) Assess the relative merits of the alternatives. Describe the 
operational procedures, management strategies, and equipment 
required for the feasible alternatives. Estimate chemical 
dosages, level of operational expertise, and sensitivity of 
operation for the alternatives. 
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WATER PLANT OPTIMIZATION STUDY 
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6 DESCRIBE POSSIBLE SHORT AND LONG-TERM PROCESS MODIFICATIONS TO 
OBTAIN OPTIMUM DISINFECTION AND CONTAMINANT REMOVAL. 

Elements of Worfc 



(a) Prepare a list of modifications which should be considered for 
detailed implementation evaluation. Provide an estimated cost and 
possible schedule for implementation for each of the proposed 
modifications. 

It is not the purpose of this study to provide a detailed 
implementation scheme for plant rehabilitation. It is, however, 
necessary to scope the feasible short and long-term process 
modifications required to achieve optimum disinfection and 
contaminant removals. 

(b) Incorporate (a) above in the draft report. 
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GENERAL TERMS OF REFERENCE - WORK TASK NO. 7 



Page 9 



?. PREPARE A DRAFT REPORT FOR THE PROJECT COMMITTEE'S REVIEW. 
(8 COPIES). 

Elements of Work 

(a) The report must include all information for Worl^ Tasks 1-6. 

The information must be organized and presented in a logical and 
co-ordinated fashion. A general table of contents (Appendix C) is 
■provided for organizing the material in a manner consistent with 
other plant reports. 

Submit the draft report for review by the Project Committee. 

(b) Meet with the Project Committee on site at least one week after 
submission of the report. 

(c) Prepare a separate letter report containing recommendation(s) 
concerning the need for additional field tasting to cover quality 
conditions not available during the period of this study. The 
Project Committee may decide to delay completion of the final 
report until field data can be obtained to confirm the predictions 
of performance for the worst case water conditions. 
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8'. PREPARE THE FINAL REPORT. 
Elements of Work 

(a) Conduct additional field testing if required. Discuss the 
implementations of the results with the Project Committae ^f the 
results differ from the predicted performance. 

(b) Amend the report as per review comments, incorporating additional 
field data if required. 

(c) Submit 25 copies of the final reports (including the colour 
photographs) to the MOE for distribution. 
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